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LETTER OF TRANSMITTAL 



U. S. Department of Agriculture, 

Division of Botany, 
Washington^ 1). C, February 11, 1893. 

Sir : 1 have the honor of piosentiiig lor publication the second part of "Grasses 
of the Pacific 81oi)e, Including Alaska and the Adjacent Islands," which completes the 
second volume of " Illustrations of North American Grasses.'' I re8i)ectfully recom- 
mend that when the printing of this work shall have been completed a suitable 
number of copies shall be bound with the first part of the same volume, which was 
issued in October, 1892, as Bulletin No. 13, part i, of this Division. 

Geo. Vasey, 

Botanist 
Hon. J. M. Rusk, 

Secretary of Agriculture. 
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NOTE. 



The several parts of << Illustrations of North American Grasses'' were originally 
published as bulletins of the Division of Botany, and were issued as follows: 

Vol. I, part 1, October 13, 1890, as Bulletin 12, part i. 
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LETTHR OF TRANSMITTAL 



U. S. Department of Aobiculture, 

Division op Botany, 
Washington^ I). C, February 77, JS!)3. 

Sib : I have tlie honor of pirsonting for imblication the soi'Oiid part of "Grasses 
of the Pacific Slo{)e, Indiidiiig Ahiska and the Adjacent Islands,"^ wliirh t*oinph*tes the 
second volume of '* Illustrations of North American (irasses." I resjiectfully recom- 
mend that ^'hen the ])rintin^ of this work shall have been complet(*<l a suitable 
nunilx'r of copies shall be bound with the first part of the same volume, which was 
issued in October, 1892, as Bulletin No. 13, part i, of this Division. 

Geo. Vasey, 

Botaniift, 
Hon. J. M. Rusk, 

Secretary of Agriculture. 
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INTRODUCTION. 



The grasses which are known to grow on the I*acific slope of the United States, 
inrhidiug Ahiska, number not far from I'OO species. These are nearly all spe<*iiieally 
distinct ft om the grasses growing east of the Mi8sissi]>pi Kiver, and alsc» mainly distinct 
from the grasses of the plains and of the desert, e^Lcept in that part of California 
which partakes of the desert flora. 

A considerable number of the grasses of the mountain regions of Califoniia, 
Oregon, and Washington reappear in the mountains of Idaho, lilontana, and the 
interior Rockies. The interior of California is a diy region, verging in the extreme 
south into the desert country, and is deticient in glasses, especially of those s{)e4*ies 
which form a continuous turf. In tins volume we liave figured and described mainly 
those grasses which are most cons]>icuous in size and apparent utility, l^early all are 
here illustrated for the first time. 

The descri]>tion8 of the si)ecie8 are almost wholly the work of Mr. L. H. Dewey, 
Assistant Botanist. 

Geo. Vasey. 
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LETTER OF TRANSMITTAL. 



U. H. Department of Agriculture, 

Division of Botany, 
Washington, I>. C, June 28, 1892. 
Sir: I have the hoDor of prenenting for xmblication the first part of the ^^Orasses 
of the Pacific Slope, including Alaska and the Adjacent Islands." The second part of 
this work is in progress, and when completed the two parts will constitute the 
second volume of ^< Illustrations of North American Orasses." 
Respectfully, 
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INTRODUCTION. 



Tlie grasses which are known to grow on the Pacific slope of the United State^j, 
including Alaska, number not far from 200 species. These are all specifically distinct 
from the grasses growing east of the Mississippi Eiver, and also mainly distinct from 
the grasses of the plains and of the desert, except in that part of California which 
partakes of the desert flora. 

A ccmsiderable number of the grasses of the mountain regions of California, Ore- 
gon, and Washington reappear in the mountains of Idaho, Montana, and the interior 
Rockies. The interior of California is a dry region, verging in the extreme south into 
the desert country, and is deficient in grasses, especially of those si>ecies which form 
a continuous turf. In this part of the present Bulletin we have figured and descrilxHl 
mainly those grasses which are most conspicuous in size and apparent utility. Nearly 
all are here illustrated for the first time. The work will be of great value not only to 
botanical students, but to all i)ersons interest-ed in agriculture and in the raising of 
domestic animals. 

The descriptions of the species are almost wholly the work of my assistant. Prof. 
L. n. Dewey. 

Geo. Va«ey. 



GRASSES OF THE PACIFIC SLOPE, 



INCLUDING ALASKA AND THE ADJACENT ISLANDS. 



Pj^RT I. 



IMPERATA HOOKERI Bupr.inAndersou Proc. Stockholm Acad. 1865, 160. 

Plant perennial, rather coarse; few culms iii a stool, on short-joiuted rootstocks i 
inch in diameter. 

Cuima erect, simple, smooth, terete, 2 to 3 feet high. 

Leaves from the base numerous with rather scarious, smooth sheaths and flap 
blades 6 to 12 inches long. Leaves of culm 4; sheaths smooth, cloae, longer than the 
interaodcs; blades flat, slightly scabrid oil the margins and lower snrfoce, sleuder- 
pointed, 3 to 5 inches loug, or the upper short and appressed; ligule membranaceous, 
truncate, 1 line long, ciliate with longer hairs at the sides. 

Injlareaence an erect, white-hairy, spike-like panicle 6 to 16 inches long and 1 inch 
in diameter ; branches mostly in threes or fours, aacending or appressed, many-flowered 
throughout. 

Sj^kelett 1-flowered, nearly sessile, narrowly lanceolate, IJ lines long; empty glomes 
coveredwith fine white hair84to61ineB long; flrst glume lance-ovate, obtase,membrana- 
ceons on margins and above, indistinctly 5 to 7-uerved, 1 j lines long ; second glume like 
theUrst but ^ line shorter; floral glume ovate, acute, membranaceous, smooth, 1-nerved, 
1^ lines long; palet oblong, irregularly dentate, f line long; grain obovate, trans- 
lucent amber-color, ^ line long, falling with spikelet entire; style slender with two 
prominent, brown, feathered stigmas, long-exserted, making the woolly panicle ap- 
pear specked with brown. 

Plate I; a, empty glumes enlarged about 12 times; h, floral glume; c, palet; d, 
grain with style and stigmas. 

Southern California, Arizona and western Texas. Probably a useful aKricultural 
grass for hot, arid district«. 
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No. 1. 

« 

I MPER ATA HOOKERI Rupr. in Andersou Proc. Stockholm Acad. 1855, 160. 

Plant perennial, rather coarse; few culms in a stool, on short-jointed rootstocks ^ 
inch in diameter. 

Culms erect, simple, smooth, terete, 2 to 3 feet high. 

Leaves from the base numerous with rather scarious, smooth sheaths and flap 
blades 6 to 12 inches long. Leaves of culm 4; sheaths smooth, close, longer than the 
intemodes; blades flat, slightly scabrid on the margins and lower surface, slender- 
pointed, 3 to 5 inches long, or the upper short and appressed; ligule membranaceous, 
truncate, 1 line long, ciliate with longer hairs at the sides. 

Infloresence an erect, white-hairy, spike-like panicle 6 to 16 inches long and 1 inch 
in diameter; branches mostly in threes or fours, ascending or appressed, many-flowered 
throughout. 

Sfpikelets 1-flowered, nearly sessile, narrowly lanceolate, 1^ lines long ; empty glumes 
covered with fine white hairs 4 to 6 lines long ; first glume lance-ovate, obtuse, membrana- 
ceous on margins and above, indistinctly 5 to 7-nerved, 1^ lines long; second glume like 
the first but \ line shorter; floral glume ovate, acute, membranaceous, smooth, 1-nerved, 
1^ lines long; palet oblong, irregularly dentate, § line long; grain obovate, trans- 
lucent amber-color, ^ line long, falling with spikelet entire; style slender with two 
prominent, brown, feathered stigmas, longexserted, making the woolly panicle ap- 
pear sx>ecked with brown. 

Plate I; a, empty glumes enlarged about 12 times; &, floral glume; c, palet; d^ 
grain with style and stigmas. 

Southern California, Arizona and western Texas. Probably a useful a^icultural 
grass for hot, arid districts. 
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No. 1. 

« 

IMPERATA HOOKERI Rupr. in Anderson Proc. Stockholm Acad. 1855, 160. 

j Plant perennial, rather coarse; few culms in a stool, on short-jointed rootstocks | 

! inch in diameter. 

Culms erect, simple, smooth, terete, 2 to 3 feet high. 

Leaves from the base numerous with rather scarious, smooth sheaths and flap 
blades 6 to 12 inches long. Leaves of culm 4 ; sheaths smooth, close, longer than the 
intemodes; blades flat, slightly scabrid on the margins and lower surface, slender- 
pointed, 3 to 5 inches long, or the upper short and appressed; ligule membranaceous, 
truncate, 1 line long, ciliate with longer hairs at the sides. 

Infloresence an erect, white-hairy, spike-like panicle 6 to 16 inches long and 1 inch 
in diameter; branches mostly in threes or fours, ascending or appressed, many-flowered 
throughout. 

Sfpikelets 1-flowered, nearly sessile, narrowly lanceolate, 1^ lines long ; empty glumes 
covered with fine white hairs 4 to 6 lines long ; first glume lance-ovate, obtuse, membrana- 
ceous on margins and above, indistinctly 5 to 7-nerved, 1^ lines long; second glume like 
the first but \ line shorter ; floral glume ovate, acute, membranaceous, smooth, 1-nerved, 
1^ lines long; palet oblong, irregularly dentate, § line long; grain obovate, trans- 
lucent amber-color, ^ line long, falling with spikelet entire; style slender with two 
prominent, brown, feathered stigmas, longexserted, making the woolly panicle ap- 
pear sx>ecked with brown. 

Plate I; a, empty glumes enlarged about 12 times; &, floral glume; c, palet; d^ 
grain with style and stigmas. 

Southern California, Arizona and western Texas. Probably a useful agricultural 
grass for hot, arid districts. 
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No. 2. 

PANICUM URVILLEANUM Kth. Rev. Gram. i. 35,402; ii. t. 115. 

Plcmt perennial from strong rootstock. 

Cwto erect, simple, nearly smooth, terete, 1^ to 2 feet high, the short-jointed base 
covered with weather-worn sheaths. 

Leaves of culm 4 to 7; sheaths loose and overlapping, retrorse-velvety ; blades 
at length convolute, slender-pointed, striate, glabrous, or pubescent beneath near 
the base, upper one exceeding the panicle, 12 to 18 inches long; ligule a line ot soft 
hairs ^ line long. 

Inflorescence an open panicle 6 to 10 inches long and half as wide; ascending 
branches subverticillate or scattered, racemose and flower-bearing near the ends, or 
shorter ones flower-bearing throughout. 

Spikelels pedicellate, 2-flowered, ovate, acute, 2^ to 3 lines long; empty glumes 
broadly ovate, acute, convex, silky- villous; first glume 7-nerved, 2 to 2^ lines long; 
second glume 13-to 15- nerved and one third longer; floral glume of staminate flower 
pubescent, 11-to 13-nerved, 2^ lines long; palet lanceolate, thin, 2^ lines long; floral 
glume of pistillate flower hardened, smooth except the ciliate margins, 5-nerved, 2 
lines long; palet smooth, 2-nerved, 2 lines long. 

Plate II; a, spikelet slightly spread and enlarged about 4 times; ft, first empty 
glume; c, second empty glume; d^ floral glume of perfect floret; e, palet of perfect 
floret; /, floral glume of sterile floret; g, palet of sterile floret. 

Southern California and Arizona. Plainly distinguished by its large wooly spike- 
lets. 
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No. 3. 
CENCHRUS PALMER I Vasey, Proc. Cal. Acad. Ser. 2. ii. 211. 

Plunt annual, rather low, spreading, usually rough-imbescent throughout. 

Culms geniculate below, branching, 5 to 15 inches high. 

Leaves of culm 4 to 6; sheaths rather loose, scarcely equaling the intemodes; 
blades flat, divaricate, slender-pointed, 3 to 6 inches long, 3 lines wide; ligule a row 
of soft; hairs ^ line long. 

Inflorescence in involucrate clusters, solitary or 2 to 5 in a secund, interrupted 
spike; involucre indurate, 3 to 5 lines in diameter, cleft on upper side, finely pubes- 
cent, bearing yellow or purple spines J to J inch long, minutely barbed at the points. 

Spikelets about 6 in an involucre, 2-flowered (one flower sterile), ovate, acuminate, 
2 to 3 lines long; first empty glume ovate, acuminate, scarious and lacerate at apex, 
minutely scabrid, 6-nerved, 2 to 3 lines long; second glume ovate, obtuse, smooth, thin, 
6-nerved, 2 lines long; floral glume of sterile flower ovate, acute, nearly smooth, 
5-nerved, 2 to 3 lines long; palet oblong, 2-nerved; floral glume of perfect flower 
ovate, acuminate, smooth, 7-nerved, 2 lines long; palet ovate, acuminate, smooth, 
2-nerved, 2 lines long. 

Plate III; a, involucre cut away showing spikelets; 6, empty glumes; Cy floral 
glume of sterile flower; d,, palet of sterile flower; c, floral glume of perfect flower; 
/, palet of perfect flower; g, grain. 

Lower California and, probably, in southern California. Dr. Palmer says of this 
species that cattle greedily eat it when young, but when the spines on the involucre 
begin to harden they give it a wide berth. The injury caused by the burs sticking in 
sheex>'s wool more than counterbalances its value as a forage plant. 
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'So. 4. 
PHALARIS AMETHYSTINA Trin. Act. Petr. Ser.6. iii. 56 

Plant aimual, rather coarse, smooth throughout. 

Culms erect, stout, rarely branched, terete, nakeil above, 2 to 3 feet high. 

Leaves of culm 4 to 6; sheaths rather loose, striate, scarious-margined, shorter 
than the internodes; blades flat, lanceolate, acute, about 9-nerved, 4 to 6 lines wide 
3 to 8 inches long; ligule membranaceous, obtuse, 3 lines long. 

Inflorescence a dense, oblong, spike-like panicle f inch in diameter and 3 t/O 4 times 
as long; branches mostly alternate, crowded with short- pediceled spikelets on the 
numerous divisions. 

8p%kelets elliptic-obovate, 1 -flowered, 3 to 3^ lines long; empty glumes 4; outer 
pair nearly equal, ovate-oblong, acut«, purplish on the margins, minutely hispid on the 
keel, carinate and narrowly winged above; inner pair hairy, rudimentary s<*4iles a line 
long, rather prominent for the genus; floral glume broadly ovate, acut^i, c>oriaceous, 
finely pubescent, obscurely nerved, 1^ to 2 lines long; palet lanceolate, thin-coria- 
ceous, smooth, slightly cleft at apex, 1 j^ to 2 lines long. 

Plate IV; a, spikelet with empty glumes spread to show inclosed parts; 6, inner 
empty glumes and floret with floral glume and palet slightly spread. 

California and Oregon. 
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No. 6. 
PHALARIS LEMMONI Vasey, Contr. Nat. Herb. iii. 42. 

Plant annual, with few, slender roots. 

Culm erect, simple, slender, terete, smooth, naked above, 12 to 20 inches high. 

Leaves from the base, with loose, smooth sheaths, and narrow, flat, slightly hispid 
blades, 3 to 5 inches long. Leaves of culm about 4; sheaths striate, smooth, close, 
shorter than the internodes; blades flat or folded, hispid ulous, acute, erect or but 
slightly spreading, 1 to 3 inches long; ligule membranaceous, obtuse, 3 lines long. 

Inflorescence Skclo^e almost spike-like panicle, 1^ to 3 inches long and ^ inch wide; 
branches mostly alternate, racemose, i iuch long, crowded with nearly sessile spikelets. 

iS^'A^e^^^ obovate, l-flowered, 2 to 2 J lines long; empty glumes 4; outer pair equal, 
ovate, acute, carinate but not winged, slightly hispidulous on the three prominent 
nerves, 2 to 2^ lines long ; inner pair inconspicuous, hairy scales appressed to the lower 
angle of the perfect floret; floral glume broadly ovate, acuminate, clothed throughout 
with short, appressed, brittle hairs, obscurely nerved, coriaceous, completely enclosing 
the grain, IJ lines long; palet ovate, acute, minutely pubescent above, ciliate at apex, 
obscurely 2-nerved, 1 line long. 

Plate V; a, spikelet with empty glumes slightly spread; b, outer empty glumes; 
c, floret and inner empty glumes; ci, inner empty glumes; e, palet, 

California and Arizona. 
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No. 6. 

HIEROCHLOE MACROPHYLLA Thurb. in Boland. Traus. CaJ. Agrie. 

Soc. 1864-5. 132. 

PUint x)erennial, tufted, firom a slender or often knotted nnitstock. 

Culm erect, slender, rarely braiiehed above the base, usually naked above and 
slightly hispid, 2 to 3 leet high. 

Leave* of culms 3; shesiths mostly open above, striate, nearly smooth, equaling 
or exceeding the internodes; blades flat, tapering to both ends, hispidiilous above and 
bene^ith, cross veins between the nerves rather prominent, 4 to 6 lines wide and 6 to 12 
inches long; ligule membranaceous, usually purple, 2 to 3 lines long. 

Inflvrese^nce an open panicle, 3 to 6 inches long; branches spreading or rcflexed, 
mostly in twos, slender, flexuose, lower ones 2 to 3 inches long, bearing 4 to 6 pedicel- 
late spikelets beyond the middle. 

t^pilceleU obovate, 3-flowered (only the upper flower maturing seed), 2 to 2J lineij 
long; first empty glume broadly ovate, acut»e, carinate, thin, smooth, purplish, 3-nerved 
at base, 1^ to 2 lines long; second empty glume same but ^ line longer and slightly 
hispid on the keel ; floral glume broadly oblong^ obtuse or emarginate and mucronu- 
lat<?, ciliate, pubescent on back near apex, 5-nerved, 1 J to 2 lines long, ui)per one at 
maturity slightly indurated and shining; palet oblong-linear, cleft at apex, thin, 
pubescent on the 2 nerves, l^ to 1^ lines long; grain triangular in cross section, taper- 
ing to each end, brown, opaque, 1 line long. 

Plate VI; a, spikelet enlarged about 5 times; />, empty glumes; c, floral glume; 
rf, palet. 

California and Oregon. Furnishes a larg^ amount of foliage, and is probably of 
agricultural value. 
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No. 7. 
ARISTIDA CALIFORNICA Tliurb. Bot. Cal. ii. 289. 

Plant apparently annual in sandy soil and perennial in rocky soil, tnfted with 
coarse roots. 

Culm geniculate, spreading or nearly erect, slender, repeatedly branched, clothed 
with short, dense pubescence and villous at the nodes or smooth, 6 to 12 inches high. 

Leaves from the base numerous, with scarious, overlapping sheaths and short, 
flat or convolute blades. Leaver of culm 3 or 4^ sheaths striate, smooth, shorter than 
theinternodes; blades convolute, slender, sharp-pointed, hispidulous below, minutely 
pubescent above, ^ to 2 inches long. 

Inflorescence a slender raceme of 8 to 15 appressed sjukelets, lower ones in twos, 
one sessile and one pedicellate. 

Spikelets 1-flowered, 6 to 7 lines long; empty glumes linear-lanceolate, lacerate at 
the apex, usually purple with white scarious margins, smooth or minutely hispid on 
the keel; first glume 3^ to 4 lines long; second glume 6 to 7 lines long; stipe slender, 
nearly a line long; awn articulated, deciduous, hispid, usually purple, common stalk 
twisted, i to f inch long, branches slender, divergent, equal, 1 to 1^ inches long; palet 
inconspicuous, less than ^ line long; grain narrow, cylindrical, light yellow, opaque, 2 
to 2J lines long. 

Plate YII; a, spikelet enlarged to twice its real size; &, empty glumes; e, floret; 
dy floret and base of awn much enlarged. 

Southern California and Arizona. This species is evidently a perennial in clefts 
of rocks and in protected places in the mountains, and quite as evidently an annual 
in regions of loose sand. An extreme variation of this latter form is A. Calif ornica 
Thurb. var. fugitiva Vasey, which differs from the type chiefly in the shorter inter- 
nodes, more abundant short branches, giving it a densely bushy form, looser panicle of 
fewer spikelets and longer empty glumes (7 to 9 lines). The roots having but a slight 
hold in the sand it is torn up and driven across the x)lains by the wind like a tumble- 
weed. 
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No. 8. 
STIPA CORONATA Thiirb. Bot. Cal. ii. 287. 

Plant coarse, perennial, taf^•e(l; roots coarse and strong. 

Culm erect, terete, minutely bispid, naked above, 3 to 6 feet bigb, ^ inch thick at 
base where it is clothed with tlie remains of several weather-worn sheaths. 

Leaves from the base with rather scarious, smooth sheaths 3 to 6 inches long and 
blades flat or involute with slender, convolute points, smooth below, hispid above, 3 to 
5 lines wide at base, 2 to 3 feet long. Leaves of culm 3 to 5; sheaths smooth except the 
ciliate throat, equaling or exceeding the internodes; blades like those of the radical 
leaves 1 to 2 feet long; ligule, lacerate or fringed, ^ line long. 

Inflorescence a narrow, rather dense, virgate panicle, 12 to 16 inches long, at first 
spike-like and included in the upper sheath ; branches mostly in fascicled clusters of 
4 or more, 2 to 3 inches long, erect and bearing pedicellate spikelets to the base, or 
the lower branches fewer and spikelet bearing only beyond the middle. 

Spikelets lanceolate, turgid, 8 to 10 lines long; empty glumes appressed, lanceo- 
late, slender-pointed, herbaceous below, often purple or purplish with membranaceous 
margins; first glume 3-nerved, 8 to 10 lines long; second glume a line shorter and 
5-nerved ; stipe curved, acute, white, bearded above, J line long; floret spindle-shaped, 
4 lines long, § line thick; floral glume clothed with silky white hair a line long, longer 
and somewhat tufted at the apex, obscurely 5-nerved; awn often purplish, twisted, 
nearly naked, slightly bent; palet oblong, lacerate at the obtuse apex, 1^ to 2 lines 
long; lodicules minute; anthers naked; grain spindle-shaped, widest below, reddish, 
nearly opaque, 3 lines long, i line thick. 

Plate VIII; a, spikelet dissected and enlarged about twice. 

Arizona and southern California in the valleys or lower levels near water. One 
of the largest of North American Stipas. 



• 






■ • • • 



fc ^*w«. 



.^•-w 



No. 9. 
STIPA EMINENS Cav. Ic. PI. v. 42. t. 467. 

Plant perennial, tufted. 

Culms erect, slender, terete, hispidulous, pubescent near the nodes, 2 to 4 feet 
high; lower internodes short, covered with weather-worn she^iths. 

Leaves of culm 3 or 4; sheaths rather loose, striate, nearly smooth, shorter than 
the internodes; blades of lower leaves closely convolute-filiform, to 10 inchlBS long, 
of upper leaves less convolute, hispid on both surfaces, slender-pointed, 3 lines wide, 
4 to 6 inches long; ligule membranaceous, truncate, erose, decurrent, ^ line long. 

Infloresence a slender, flexuous or nodding, secund panicle, rather loose, often 
included at base; branches in fives, threes or twos, usually pubescent at the axils, 
slender, fiexuous, the longer ones (3 to 4 inches) racemose and bearing 6 to 10 spikelets 
beyond the middle, the shorter branches spikelet-bearing to the base. 

Spikelets pedicellate, 1-flowered, 5 to 6 lines long; empty glumes divergent, lance- 
olate, subulate-pointed, membranaceous, smooth, purple or nearly white; first glume 3- 
nerved, 4 to 6 lines long; second glume a line shorter and 5-nerved; stipe curved, 
acute, bearded, J line long; floret spindle-shaped constricted to a shght neck below 
the apex, 2^ to 3 lines long, ^ line thick ; floral glume thin, chartaceous, clothed with 
short, appressed pubescence (slightly longer at the minutely bidentate apex), 5-nerved; 
awn twisted, minutely pubescent, bent, 1 to 1^ inches long; palet broadly ovate, 
acute, % line long; lodicules less than ^ line long; anthers slightly bearded or 
naked; grain spindle-shaped, light brown. 

Plate IX; a, spikelet enlarged twice; ft, empty glumes; c, floral glume and its 
apex much enlarged ; d, palet. 

Southern and Lower California, confined mostly to the coast ranges and foothills. 
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No. 10. 
STIPA KIN Gil Bolaiid. Proc. Cal. Acad. iv. 170. 

Plant perennial, cespitose at base, with numeroas root-fibers. 

Culm erect, simple, terete, smooth, naked above, with but two nodes near the 
base which are covered with the remains of many sheaths, 5 to 12 inches high. 

Leaves firom the base numerous with membranaceous sheaths 1 to IJ inches long, 
and closely convolute, filiform, scabrous blades 4 to 12 inches long. Leaves of culm 2; 
lower one like the radical leaves, and upper one with close, striate, smooth sheath 3 to 
6 inches long, and blade not exceeding the lower leaves; ligule membranaceous, acute, 
often cleft, decurrent. 

Inflorescence a narrow, erect or flexuous panicle 2 to 5 inches long; branches 
mostly in twos or threes, erect, scabrous, an inch or less long, bearing 1 to 3 pedicel- 
late spikelets. 

Spikelets oblanceolate, 1-flowered, 2 lines long; empty glumes elliptical, entire, 
erose, or sometimes mucronate at the apex, hyaline above, purple below, midnerve 
obscure, lateral nerves not manifest; first glume 1^ lines long, equaling the floret; 
second glume half a line longer; stipe obconical, scarcely acute, short-bearded, about 
i line long; floret spindle-shaped, IJ lines long and J as thick; floral glume ovate, 
minutely 2-toothed at the apex, chartaceous, brownish purple, clothed with a short 
I)ubescence slightly longer at the apex, obscurely 5-nerved, IJ to 1^ lines long; awn 
persistent, finely pubescent, loosely twisted and somewhat bent below the middle; 
palet broadly ovate, obtuse, membranaceous, purple, slightly pubescent at the apex, 1 
to 1 J lines long; lodicules minute or wanting; anthers bearded at the apex; grain 
oblong, slightly broader above, somewhat flattened, reddish with a yellow apex, nearly 
opaque, 1 line long and nearly ^ as thick. 

Plate X; a, spikelet enlarged 6 times; h, empty glumes; c, floret; d, palet. 

California and Kevada. This is one of the species near the dividing line between 
Stipa and Oryzopsis. 
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No. 11. 
STIPA OCCIDENTALIS Thurb. in Watson, Bot. King Exped. 380. 

Plant perennial with cespitose, almost bulbous base, smooth and glaucous or with 
short, retrose pubescence, especially below. 

Culms erect, simple, slender, terete, 12 to 20 inches high. 

Leaves from the base, with scarious, usually reddish sheaths, and narrow, filiform- 
convolute, sharp-pointed, hispid blades 2 to 6 inches long. Leaves of culm 2 or 3; 
sheaths close, striate, hispid, closely pubescent or nearly smooth, shorter than the 
intemodes; blades closely convolute, almost setaceous, 1 to 2 inches long; ligule 
prominent, exserted, laceratCi 2 to 2^ lines long. 

Inflorescence a slender, erect panicle 3 to 4 inches long, often included at base; 
branches mostly in twos, usually erect, 1 to 2 inches long, bearing 2 or 3 pedicellate 
spikelets. 

Spikelets lanceolate, turgid, 1-flowered, 4 J to 6 lines long; empty glumes appressed, 
lanceolate, acute, thin, purplish below, membranaceous above, smooth; first glume 
obscurely 5- to 7-nerved at base, 5 to 6 lines long; second glume about a line shorter 
and 3-nerved; stipe obconical, scarcely curved, acute, pubescent, J line long; floret 
spindle-shaped, tapering to apex, 3 lines long, ^ line thick ; floral glume thin, charta- 
ceous, pubescent, plainly 6-nerved; awn articulated, i)ersistent, flattened, twisted, 
plumose on lower half, bent at middle, 1^ to 2 inches long; palet oblong, boat-sha]KHl, 
pubescent on back and at obtuse apex, 2-nerved, 2 to 2 J lines long; anthers naked; 
lodicules minute; grain spindle-shaped, reddish with a longitudinal white line on ven- 
tral side, slightly opaque, 2^ lines long and ^ line thick. 

Plate XI; a, spikelet partly dissected, enlarged about three times. 

Common in the Sierras and Cascade ranges from central California to Washington 
and extending into western Nevada. Mr. Bolander states that this species is much 
esteemed by sheep-growers. 
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No. 12. 
STIPA PARISHII Vaaey, Bot. Gaz. vii. 32. 

Plant perennial, tufted, somewhat bulbous, with coarse, woolly roots. 

Culm erect, simple, terete, hispid, thickly clothed at base with persistant sheaths, 
rarely naked above, 1 to IJ feet hi^h. 

Lea/ves of the culm 4 or 5 crowded below with short, overla])ping smooth or scab- 
rous sheaths, whit^-liairy at the throat, and divergent eonduplicate or involute blades, 
smooth below and hispid above, 6 inches long; upper sheaths longer and vaginat^, 
inclosing the lower part of the panicle, with a narrow, convolute, nearly erect blade, 
3 inches long; ligule very short. 

Inflorescence a rather open, erect panicle 5 to 8 inches long; branches in twos or 
threes, 2 inches or less long, bearing 5 to 10 spikelets on slender branchlets. 

SpikeleU 1-flowered, 6 to 7 lines long; empty glumes spreading, lanceolate, slender- 
pointed, ex)ncave, rather thick, smooth; first glume 3-nerved 6 to 7 lines long; second 
glume a line shorter and 5-nerved, the lateral nerves often obscure; stipe curved, 
slender, acute, yellow-bearded at the middle, ^ line long; floret spindle-shaped, 2 J tx) 3 
lines long, less than J line thick; floral glume bidentate at apex with two naked, 
hyaline teeth § line long, densely clothed elsewhere with stiff, white hairs 2 lines long, 
chartaceous, obscurely 5-nerved; awn smooth below, scabrous above, lines long; 
palet oblong, barely acute, boat-shaped, pubescent, with long hairs between the 2 
nerves, adherent to the grain; lodicules narrow, 1 line long; anthers naked; grain 
spindle-shaped, tapering to the beaked apex, nearly terete, light brown or olive, 2 line^ 
long, i line thick. 

Plate XII; a, spikelet enlarged twice; 6, empty glumes; c, floret; rf, floral 
glume opened showing the teeth at the apex; c, palet, side and back views. 

Mountains of southern and Lower Oaliforuia. 
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No. 13. 
STIPA SETIGERA Presl. Eel. Haenk. i. 226. 

Plant perennial, tufted, somewhat bulbous at base. 

Culms erect, slender, terete, slightly hispid or smooth, pubescent at the nodes, 2 
to 3 feet high. 

Leaves from the base, narrow, filiform involute, 10 to 20 inches long. Leaves of culm 
usually 3 ; lower sheaths close and shorter than the internodes, upper ones usually loose 
and longer, hispidulous, often ciliate at the throat; blades flat or involute, 2 lines wide 
at base, hispid on both surfaces or nearly smooth below, 6 to 10 inches long; ligule 
membranaceous, obliquely truncate, 1 line long. 

Inflorescence a loose, flexuous panicle G to 12 inches long, usually included at the 
base; branches mostly in pairs or threes, often pubescent at the axils, spreading, flexu- 
ous, subdivided, and bearing on scabrous pedicels 3 to 12 spikelets beyond the middle, 
or the shorter ones spikelet-bearing nearly to the base. 

Spikelets lanceolate, 1-flowered; empty glumes slightly spreading, narrowly-lanceo- 
late, convex and purple below, carinate, white and membranaceous above, slightly 
hispid on the keel, 3-nerved or the upper rarely 5-nerved, 6 to 9 lines long, nearly 
equal or the upper 1 to 2 lines shorter; stipe curved, acute, bearded, 1 line long; floret 
spindle-shaped, constricted below the ciliate apex, gibbous 3 to 4 lines long, § line 
thick; floral glume chartaceous, tuberculate-roughened, clothed with appressed brittle 
hairs, naked except the nerves at maturity, 5-nerved ; awn pubescent, especially below, 
puq^le or gold-color, flexuous, 3 inches long; palet ovate, § line long; lodicules minute; 
anthers bearded at apex; grain spindle-shaped, light yellow, 2 J lines long. 

Plate XIII; a, spikelet enlarged about twice; 6, empty glumes; e, floret. 

California, chiefly south of the Sacramento Valley. It has evidently been con- 
fused with 8. eminens and S. leucotricha., and has thus been spoken of as having a 
wider range. Prof, Brewer speaks of it as a valuable ^* bunch- grass'' of the dry foot- 
hills. 
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No. 14. 
STIPA SPECIOSA Trill, and Rupr. Stipa<5efie, 45. 

Plant perennial, with cespitose, bulbous base, and coarse woolly roots. 

Culms erect, simple, terete, smooth or slightly hispid, 1 to 2 feet high. 

Leaves from the base numerous, with mostly scarious, reddish sheaths, smooth or 
velvety-pubescent and filiform-convolute, smooth or slightly scabrous blades, 5 to 12 
inches long. Leaves of the culm usually 3 ; sheaths rather loose, upper one vaginate and 
inclosing the lower part of the panicle, striate, scabrous, nearly as long as the inter- 
nodes; blades slender-pointed, less convolute and shorter than those of the radical 
tuft; ligule a short fimbriate membrane. 

Inflorescences, narrow, erect, strict panicle, 3 to 7 inches long, included at first; 
branches mostly in twos or threes, unequal, the shorter spikelet-bearing to the bade, the 
longer bearing about C pedicellate spikelets beyond the lowest third. 

Spikelets spindle-shaped, 1-flowered, 7 to 8 lines long; empty glumes lanceolate, 
slender-pointed, often lacerate near the apex, membranaceous above, smooth, 7 to 8 
lines long ; first glume 3-nerved ; second glume 5-nerved ; stipe curved, slender-pointed, 
bearded, 8 to 1 line long; floret narrowly spindle-shax)ed, 3^ lines long and about J line 
thick; floral glume chartaceous, clothed \^ith rather stiff* pubescence, which is slightly 
longer and scarcely tufted at the apex, obscurely 5-nerved; awn articulated, often 
deciduous, shaq^ly bent at the middle, twisted and copiously plumose below, smooth, 
slender, and dark-colored above, 2 inches long; palet oblong, obtuse, boat-shaped, 
pubescent between the 2 nerves, 2^ lines long; anthers exserted, naked; lodicules 
slender, a line long; grain spindle-shaped, yellow, with a white line on the ventral side, 
opaque, 3 lines long. 

Plate XI Y; a, spikelet partly dissected, enlarged twice. 

California, extending east to Arizona and southern Utah. Throughout the same 
range is found 8. speeiosa^ var. chrysophylla, which may include several variable forms, 
usually referred to S. chrysophylla. It is generally only 6 to 10 inches high, with 
a panicle 2 to 4 inches long, the parts of the spikelet varying to slightly smaller than 
those of the species. 
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No. 16. 
STIPA STILLMANI Bolaml. Proc. Cal. Arad. iv. 169. 

Plant pereimial, tufted from thicrk bulbous base or clusters of almost woody tubers 
root-fibers tomentose. 

Culms erect, terete, glaucous, smooth, 3 to 5 feet high, nodes pubescent. 

Leaves from the base and of sterile shoots numerous; sheaths rather loose, open 
above, striate, smooth, ciliate at throat; blades flat or involute, slender-pointed, smooth 
below, hisjjid above, 2 to 3 lines wide, 12 to 18 inches long. Leaves of culm 4 or o ; sheaths 
much shorter than int^rnodes; blades similar to those of radical leaves or the upper 
ones shorter; ligule thick, scarious, velvety -fringed, J line long. 

Inflorescence an erect, narrow panicle inten^upted below, dense above, 6 to 10 
inches long; branches in fives, threes, and twos, unequal in fuscous-pubescent tufts 
on the rachis, 1 inch long or less, 2- to 5-flowered. 

Spikelets pedicellate, lanceolate, 1-flowered, 7 to 8 lines long; empty glumes nearly 
equal, lanceolate, subulate-pointed, membranaceous silvery- white, minutely appressed- 
pubescent, 7 to 8 lines long; first glume 3-nerved; second glume 5-nerved at base; all 
except the excurrent, scabrous, middle nerve in each, evanescent; stipe obconical, 
obtuse, bearded above, ^ li"e long; floret spindle-shaped, tapering to the apex, 4 lines 
long, i to § line thick; floral glume lanceolate, with two slender ciliate teeth aline 
long at the apex, pubescent, very obscurely 5-nerved; awn whitish, slightly pubescent 
and twisted below, bent at the middle, 1 inch long; palet lanceolate, cleft at the apex, 
boat-shaped or wrapped completely around the stamens, slightly pubescent on the 
back above, 2-nerved, 3 J to 4 lines long; stamens 2 J lines long, 2-homed at apex, but 
not bearded ; lodicules lanceolate, Jicute, half a line long. 

Plate XY; a, spikelet enlarged about twice. 

Collected in 1870 in the Sierra Neviida Mountains by H. N. Bolander; not reported 
since. 



No. 16. 
STIPA STRICT A Vasey, Bull. Torr. Club, x. 42. 

Plant perennial, somewhat cespitose. 

Culm erect, simple, slender, terete, pubescent at the nodes, 1 to 1^ feet high. 

Leaves from the base, with short sheaths and narrow involute blades 10 to 15 
inches long. Leaves of the culm 2 or 3; sheaths rather loose, striate, minutely hispid, 
longer than the intemodes; blades conduplicate or involute, 1 to 2 lines wide, 3 to 6 
inches long^ ligule membranaceous, lacerate, the lateral teeth longer. 

Inflorescence a narrow, erect panicle included below in the upper sheath; branches 
mostly in twos or threes or upper ones single, appressed, unequal, 1 inch long or less, 
the longer branched and bearing 3 to 5 spikelets beyond the middle. 

Spikelets oblanceolate, narrow, 5 to 6 lines long; empty glumes appressed, lance- 
olate, slender-pointed, convex and herbaceous below, thin-membranaceous and carinate 
above, sometimes purplish, 3-nerved, or both sometimes 5-nerved at base; first glume 
5^ to 6 lines long ; second glume usually half a line shorter ; stipe slender, curved, acute, 
short-bearded, i line long; floret spindle-shaped, 2^ to 3 lines long, i line thick; floral 
glume thin, chartaceous, with 2 ciliate teeth ^ line long at the apex, clothed throughout 
with close, short pubesence, 5-nerved; awn twisted and pubescent below, naked above, 
usually bent twice, 1 J to 2 inches long; palet lanceolate, cleft or erose-dentate at the 
apex, pubescent between the 2 nerves, IJ lines long; lodicules slender, % line long; 
anthers naked; grain spindle-shaped, olive-brown, 2^ lines long. 

Plate XYI; a, panicle; 6, spikelet partly dissected enlarged 3 times. 

In the Sierra Nevada Mountains from central California to Washington. Probably 
a good species for sheep pastures. 
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^o. 17. 
ORYZOPSIS EXIGUA Thuib. Bot. Wilkes Exp. 481. 

Plant perennial, tnfted, with numerous sterile shoots. 

Culms erect, slender, terete, hispid, 6 to 15 inches high; nodes black, scarcely con- 
stricted. 

Leaves of sterile shoots numerous, with close striate, hispid sheaths, and narrow 
involute, wiry, scabrous blades 4 to 7 inches long. Leaves of culm usually 4; lower two 
with short, overlapping sheaths and blades like the radical leaves, next sheaths above 
much shorter than the internode, upper sheath usually vaginate and longer, upper 
blades erect, 2 to 4 inches long; ligiile membranaceous, acute, 1 to 2 lines long. 

Inflorescence a narrrow secund panicle included at first, IJ to 3 inches long; 
rachis liexuous, branches usually in pairs, erect, unequal, the longer bearing usually 2 
spikelets and the shorter one. 

Spikelets lanceolate, turgid, 1 -flowered, 2 J lines lon^; empty glumes oblong-ovate, 
barely acute or abruptly acuminate, membranaceous, minutely scabrous, etjual, 2 to 2J 
lines long, .S-nerved or o-nerved at the base, the nerves anastomosing; stipe short, 
blunt; floret spindle-shaped, 2 to 2^ lines long, J as thick; floral glume herbaceous, 
becoming chartaceous, obtuse or with purple t^eth at the apex, clothed throughout 
with short pubescence, 5-nerved, the nerves uniting above; awn persistent, minutely 
hispid, brown, 2 to 3 lines long; palet equaling the glume and like it in texture and 
pubescence, obtuse or bidentate at the apex; lodicules 2, J line long; anthers exserted ; 
grain oblong, flattened, oblique at the obtuse apex, yellow, minutely wrinkled, H lines 
long, J as wide. 

Plate XVII; a, spikelet partly dissected, enlarged 5 times. 

Oregon and Washington, in the mountains. The persistent awn and elongated 
floret of this species place it close to Stipaj and indicate that it is difficult to make 
even an artificial distinction between the two genera. 
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No. 18. 
ORYZOPSIS V/EBBERI (Thurb.) Vasey, Bull. Torr. Club, xv. 49. 

Plant perennial, densely cespitose. 

Culms erect, slender, thickened at the base, wiry, terete, bispidulous, 3 to 9 inches 
high, covered at base with numerous scarious, brown, shiny, smooth sheaths, naked 
only below the upper sheath. 

Leaves from the base numerous, filiform-convolute, rigid, scabrous, often ciliate 
near the base, 3 to 4 inches long. Leaves of culm 2 or 3 below, and 1 or often 2 or 3 
somewhat fasci(;led above; lower sheaths close, slightly hispid, overlapping, with 
blades like those of the radical leaves but not exceeding them; upper sheath or 
fascicle of sheaths dilated, nearly smooth, with an erect, convolute, rigid, deciduous 
blade scarcely equaling the panicle; ligule obscure or the upper ones membranaceous, 
oblique, less than ^ line long. 

Inflorescence a narrow, somewhat secund panicle, or often of 2 to 4 nearly equal 
erect branches 1 J to 3 inches long, included at base, rays in twos or threes, erect, bear- 
ing one or two spikelets on clavate pedicels. 

Spikelets oblanceolate, 1-flowered; empty glumes spreading, lanceolate, acuminate, 
membranaceous above, often purple- tinged, smooth, 3-nerved, equal, 4 lines long; stipe 
oblique, obconical, acute, bearded throughout like the glume, 4 ^^^ long; floret spin- 
dle-shaped, 2 J to 2^ lines long, J line thick ; floral glume coriaceous, yellow when 
mature, densely clothed throughout with erect, white, persistent hairs 1 to IJ lines 
long, 5-nerved, the lateral nerves uniting with the midnerve above; awn minutely sca- 
brous, twisted, bent, 3 to 5 lines long, caducous; palet 2 lines long, chartaceous and 
bearded like the glume, especially above; lodicules 2, linear, 1 line long; anthers 
naked; grain broadly spindle-shaped, nearly smooth, dark brown, opaque, nearly 2 
lines long and \ as thick. 

Plate XVIII; a, spikelet enlarged 3 times; a*, spikelet before the awu has 
dropped; &, empty glumes; c, floret; (7, palet. 

California and Nevada. A rare species, reported by but two or three collectors. 
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No. 19. 
MUHLENBERGIA CALAMAGROSTIDEA Kth. Gram. i. G;$. 

riant aiiuual, loosely tufted, often purplish throughout. 

Cuhns geuieulate below, erect, branching, slender, striate, nearly smooth, 1 to 3 
f(»et high. 

Leaves of culm 3 to 5; sheaths close, slightly hispidulous, shorter than the inter- 
nodes; blades flat or involute, hispidulous, a line wide, 1 to 2 inches long; ligule mem- 
branaceous, liicerate or cleft nearly to the base into two or more linear divisions IJ 
lines long. 

Inflorescence a rather loose, narrow, erect or flexuous, interrupted panicle 5 to 8 
inch(»s long; branches alternate, ascending, 1^ inches long or less, slightly exceeding 
the intervals, racemose and spikelet-bearing to the base. 

Spikelets nearly sessile or on short hispid pedicels, 1-flowered, IJ to IJ lines long; 
empty glumes persistimt, divergent, lance-ovate, acute, subulate-pointed or minutely 
bidentate and mucronate, membranaceous, hispid on the keel, 1-nerved; first glume ^ to 
1 line long; second glume J line longer; floret deciduous, spindle-shaped, acute, IJ to 
li lines long; floral glume ovate, bidentate, membranaceous, usually dotted with pur- 
ple, minutely roughened, finely pubes(;ent at the base, 3-nerved, the lateral nerves 
marginal, the middle nerves obscure, excurrent in a slender flexuous awn 6 to 10 lines 
long; pjilet lance-ovate, acute, purple-dotted like the glume, finely pubescent at the 
base, 2-nerved, 1 line long; grain nearly terete, tapering to the apex, reddish- broAvn, § 
line long. 

Plate XIX; a, spikelet enlarged about 10 times; />, empty glumes ; f?, floral ghime; 
/?, palet. 

Chiefly Mexican, but extending into Arizona and southern California. 
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No. 21. 
MUHLENBERGIA DEBILIS Trin. Agrost. ii. 49. 

Plant Hpreading, busby-brancheil, i)erennial, usually purple-tinged or dark purple 
throughout. 

Culms weak, ascrendiug, geTiiculate and profusely branching below, somewhat 
thickened at the base and lower nodes, striate, often angular, smooth, 10 to 15 inches 
high. 

fjeaves of lower nodes usually reduced to scarious sheaths, oft^n several in knotted 
fascicles at the nodes of much branched si>e«imen8. Leaves of <*ulm 4 to 6; sheaths 
slightly scabrid, mostly shorter than the internodes; blades Hat, hispid on both sides, 
1 to 2 inches long; ligule n)embrana<MH)us, lacerate, 1 line long. 

Inflorescence an erect panicle 2 to 5 inches long, often included at base; branches 
single or in pairs and unequal, angular, s]>reiiding, slightly exceeding their intervals, 
the lower an inch long, spikelet-bearing to the base. 

Spikelet-H pedicellate, l-Howered, spindle-shaped, IJ lines long; empty glumes per- 
sistent, broadly elliptical, obtuse, thin-inembranacex)us, smooth, 1-nerved, nearly 
equal, i line long or less; Horet narrowly spindle-shaped, early deciduous, 1^ lines 
long; floral glume lanceolate, bidentate at apex, puberulent, finely pubescent on the 
nerves below, thin, 3-nerved, lateral nerves marginal above, midnerve excun*ent in a 
Klender, minutely scabrid awn 4 to 7 lines long; palet lanceolate, nearly acute, cleft, 
minutely pubeseut on the two nerves, 1 to IJ lines long; stamens 3, included; stig- 
mas 2, repeatedly branched; grain narrowly conical, translucent, reddish-amber-color, 
1 line long. 

Plate XXI; a, spikelet enlarged 25 times; &, empty glumes; c, palet. 

Southern California to western Texas. 
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No. 22. 
MUHLENBERGI A DUMOSA Scribn. in Vasey, Contr. Nat. Herb. iii. 71. 

Plunt pereuuial, coarse, from strong rootstock i inch in diameter. 

Culm erect, robust, giving ofif fine, solid, woody branches at each node, smooth, 
shining, 3 to 6 feet high. 

Leaves of culm 10 to 20, mostly reduced to open, yellow, scarious, smooth sheaths, 
the convolute blades falling early; leaves of the branches numerous, with slender invo- 
lute blades 1 to 2 inches long, prominently articulated with the close sheath; ligulea 
minute, membranaceous collar. 

Inflorescence numerous loose panicles 1 inch long or less, terminating the rami- 
fications of the leafy, lateral branches. 

Spikelets nearly sessile or on pedicels less than 1 line long; empty glumes persist- 
ent, divergent, ovate, acut«, obtuse or bidentate at apex, carinate, membranaceous, 
except the minutely hispid, green, excurrent midnerve, subequal, § line long; floret 
caducous, linear, the glume and palet slightly divergent at the apex, equal, IJ lines 
long; floral glume narrowly ovate, acute, convex, curved backward at the apex, mem- 
branaceous, ciliate below the middle, prominently 3-nerved, midnerve excurrent in a 
minutely hispid awn 1 to 2 lines long; palet lanceolate, nearly acute, finely pubescent 
between the two nerves; grain narrowly cylindrical, reddish-brown, scarcely trans- 
lucent, roughened, § line long. 

Plate XXII; a, spikelet enlarged 5 times; fr, empty glumes showing the vari- 
ation in the apexes; c, floral glume; d, palet. 

Mexico, Arizona and southern California. A strongly rooted, spreading grass. 
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No. 23. 
MUHLENBERGIA PARISHII Vasey, Bull. Torr. Club, xiu. 53. 

Plnnt perennial, loosely tufted. 

Culnis weak, ascending, geniculate, and often rooting below, diffusely branching, 
lower internodes smooth and shining, hispid below the panicle, 2 to 3 feet high. 

Leaves of culm (> to 12; sheaths hispid, usually exceeding the internodes; blades 
flat, hispid on both sides, 5- to 7-nerved, 2 to 3 lines wide and 3 to 5 inches long; ligule 
membranae^eous, obtuse, ciliate, 1 line long or less. 

Inflorescence an erect, linear panicle, 4 to 6 inches long, interrupted below ; branches 
slightly exceeding the intervals, 1 J inches long or less, crowded to the base with nearly 
sessile spikelets on the short subdivisions. 

SpikeUU narrow, 1-flowered, IJ to 2 lines long; empty glumes lance-ovate, acute 
or bidentate, carinate, membranaceous, hispidulous, colorless except the green, hispid 
midnerve which is excurrent in a hispid mucro or awn ^ to ^ as long as the glume, 
subequal, exceeding the floret, IJ to 2 lines long; floret spindle-shaped, not caducous, 
IJ lines long; floral glume lance-ovate, acute, membranaceous, firm, sparingly villous 
at base, 3-nerved, the lateral nerves uniting at the apex with the midnerve excurrent 
in a hispid awn 1 to 2 lines long; palet equaling the glume, lanceolate, nearly acute 
or slightly cleft at the apex, villous like the glume at the base; stamens 3; branching 
stigmas bright purple; grain spindle-shaped, tapering abrui^tly to eaeh end, dark 
reddish-brown, opaque, f line long. 

Plate XXIII; «, spikelet enlarged 5 times; ft, empty glumes; c, floral glume; f/, 
palet. 

Southern California. This species is distinguished from M, sylvatica chiefly by 
the shorter awns and the more densely si)icate inflorescence, and from M. Californica^ 
which it approaches more closely by the looser panicle, the more decided awns of the 
empty glumes and the longer awns of the floral glumes. 
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No. 24. 

ALOPECURUS ALPINUS Smith, Fl. Brit. iii. 1386 ; Engl. Bot. xvi. t. 
1126. 

Plant i>ereiiiiial, witli a running rootstock, sometimes in bunches, but usually 
single culms in a jilace. 

Culms erect, simple, robust^ smooth, 6 to 20 inches high. 

Leaver of culm 3 to 5; sheaths vaginate, open at the throaty striate, smooth, 
nearly eciualing or exceeding the internodes; blades fiat, hispid above, ne«arly smooth 
below, 2 to 3 lines wide, 2 to 6 inches long, the upper one shorter than its sheath ; 
ligule membrana<ieous, obtuse, J to 1 line long. 

Inflorescence a dense, ovoid or oblong, spike-like pani(!le J to 1 inch long and J as 
thick. 

Spikeleis 1-flowered, elliptical, compressed, IJ to 2 lines long; empty glumes dis- 
tinct nearly to the base, oblong, acute or abniptly acuminata, carinate, villose, 3-nerved, 
equal. If to 2 lines long; floral glume nearly rotund, the margins united J the length 
from the base, ciliate at the obtuse apex, pubescent on the back above, membran- 
aceous, 4- or 5-nerved, IJ lines long; awn dorsal, arising near the middle of the glume, 
slightly curved, exserted half its length; palet lanceolate, acute, slightly pubescent 
at the apex, 1-nerved; stigmas 2, slender, plumose; grain pear-shai)ed, compressed, 
yellow, nearly 1 line long. 

Plate XXIY; 1, plant with mature spikelets; a^, spikelet enlarged al)out 18 
times; &*, floral glume. 

Alaska from Point Barrow southward along the coast to Sitka and in the high 
mountain regions extending to Colorado; growing mostly in gi*avelly soil; very vari- 
able. 



No. 24. 
ALOPECURUS STEJNEGERI Va^ey, Proc. U. S. Nat. Mus. x. 153. 

• 

Plant perennial. 

Cuhns rather thick but weak, geniculate and decumbent below, smooth, 6 to 12 
inches high. 

Leaves of culm 3 or 4; sheaths loose, upper one inflated, smooch, exceeding the 
internodes; blades lanceolate, flat, nearly smooth on both sides, 2 to 4 inches long; 
ligule prominent, membranaceous, truncate, 2 lines long. 

Inflorescence a dense, woolly, spicate, ovoid panicle 1 inch long and J as thick. 

Spikelets 1-flowered, compressed, 2 J to 3 line* long, 1 line wide; empty glumes 
connate near the base, lance-ovatet, acute, very villous, thin, 3-nerved, equal, 2 J to 3 
lines long; floral glume broadly ovate, barely acute, hyaline, sparsely jiubescent or 
villose near the apex, especially on the keel, 5-nerved, 2 lines long; awn arising near 
the base of the glume, slender, exserted half its length, slightly dilated at the middle; 
palet small or wanting; stigmas 2, exserted, plumose. 

Plate XXIV; 2, x>l^iit natural size; a^, spikelet enlarged about 12 times; ft*, 
floral glume side view. 

Collected by Dr. Stejneger on the Commander Islands, in Bering Sea. It prob- 
ably extends to the Aleutian Islands, but has not yet been reported from United 
States territory. 
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No. 25. 

ALOPECURUS CALIFORNICUS Vasey, Bull. Torr. Club, xv. 13. 

Plant perennial, tafted. 

Culms geniculate below, often branched, slender, terete, smooth, 10 to 16 inches 
high. 

Leaves of culm 4 or 5; sheaths rather loose, upper one inflated, smooth, shorter 
than the interiiodes; blades fiat, hispid above, 1 to 3 inches long; lignle membrana- 
ceous, aeute, 2 lines long. 

Inflorescence a dense cylindrical spike 1 to 2 inches long, ^ to | inches thick. 

8pikelets 1-flowered, compressed, eliiptical, IJ to 1| lines long; empty glumes 
oblong, obtuse, carinate, slightly united at base, thin, purple above, hairy on the keel 
and slightly pubescent on the obscure lateral nerves, IJ to If lines long; floral glume 
oblong-ovate, obtuse, edges united ^ from the base, slightly chartaceous, smooth, 
obscurely 4-nerved, about equaling the empty glumes; awn arising near the base of 
the glume, twisted, bent at the middle, 2^ to 3 lines long; palet wanting; grain flat- 
tened, broadly lanceolate, oblique, light green, % line long. 

Plate XXV; 1, a\ spikelet with empty glumes spread; b\ empty glumes; c\ 
floral glume closed; 2, a* and &*, panicle, spikelet, and floral glume of A. pratensis 
drawn for comparison. 

Southern California. This species differs f^om A, pratensis chiefly in its smaller 
size, the smaller spikelets, and obtuse empty glumes, which are united less than in that 
species. 
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No. 26. 

ALOPECURUS GENICULATUS L. Var. ROBUSTUS Vasey, Bull. 

Torr. Club, xv. 13. 

Plant perennial, loosely tufted. 

Culms geniculate below, sometimes branched, thick, smooth, black at the nodes, 
20 to 30 inches high. 

Leaves of culm 4 or 5; sheaths loose, open, smooth, striate, lower exceeding and 
upper nearly equaling the intemodes; blades flat, hispid above, 2 to 3 lines wide, 3 to 
6 inches long; ligule membranaceous, nearly acute, 2^ lines long. 

Inflorescence a dense, cylindrical, spicate panicle 2 to 3 inches long and \ inch thick, 
exserted at maturity. 

Spikelets compressed, elliptical, 1-flowered, 1 line long; empty glumes slightly 
united at base, ovate, obtuse, short-hairy on the keel and obscure lateral nerves which 
are nearly marginal, 1 line long; floral glume ovate-oblong, obtuse, thin, smooth, 5- 
nerved, equaling the empty glumes; awn arising near the middle of the glume, straight, 
scarcely exserted; palet wanting; grain broadly lanceolate, oblique, dark brown, § 
line long. 

Plate XXVI; a, spikelet with empty glumes opened; ft, floret. 

Washington to Alaska, and in the mountains of British America. 
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No. 27. 
ALOPECURUS HO^A^ELLII Vasey, Ball. Torr. Club, xv. 12. 

PUint low, tufbed, annual, often purplish throughout. 

Culms erect or somewhat geniculate, mostly simple, smooth, 3 to 6 inches high. 

Leaves of culm usually 3 ; sheaths rather loose or vaginate, upper one more inflated, 
smooth, striate, the lower shorter than iutemodes, with narrow or flliform-convohite 
blades, hispid below, exceeding the culm, upper sheath exceediug the internode with a 
shorter blade; ligule membranaceous, obtuse, 1 line long. 

Inflorescence a cylindrical, spicate panicle 1 inch long or less, usually included at 
base. 

Spikelets compressed, elliptical, 1-flowered, IJ to 1^ lines long; empty glumes 
slightly united at base, oblong, obtuse, carinate, scarious on the margins, ciliate on the 
keel and silky-pubescent on the lateral nerves and near the base, l^ to 1^ lines loug; 
floral glume broadly ovate-oblong, truncate, thin, smooth, 4-nerved, equaling the empty 
glumes; awn arising below the middle of the glume, slender and naked below, bent, 
3 lines long; palet wanting. 

Plate XXVII; 1, plant natural size; a*, spikelet, side view; 6', floret, side view. 

In wet soil, Oregon. 



No. 27. 
ALOPECURUS MACOUNII Va^ey, Bull. Torr. Club, xv. 12. 

Plant low, annual, tufted, 2 or 3 culms in a stool. 

Culms erect or slightly geniculate below, slender, smooth, 3 to 6 iucbes high. 

Leaves of culm usually 2; sheaths slightly inflated, striate, smooth, 1 to 1^ inches 
long; blades flat or folded, narrow, acuminate, 1 inch long or less; ligule membra- 
naceous, 1 line long. 

Inflorescence an oblong, spicate panicle 1 inch or less long and ^ inch thick, long 
peduncled. 

Spikelets compressed, lance-oblong, 1-flowered, IJ to IJ lines long; empty glumes 
slightly united at the base, oblong, obtuse, carinate, ^carious at the apex, ciliate on the 
keel, and pubescent on the lateral nerves, IJ to 1^ lines long; floral glume broadly 
oblong, truncate, margins united to the middle, smooth, 4-nerved, nearly equaling the 
empty glumes; awn arising near the base of the glume, straight, 2 J lines long; i»alet 
wanting; grain broadly lanceolate, oblique, dark brown, i line long. 

Plate XXVII; 2, plant natural size; a*, spikelet, side view; 6^, floret, side view. 

On dry rocks, Vancouver Island. 
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No. 28. 
ALOPECURUS SACCATUS Vasey, Bot. Gaz. vi. 290. 

Plant tufted, apparently annual. 

Culm erect or slightly geniculate below, simple, smooth, nodes brown, 5 to 10 
inches high. 

Leaves of culm usually 3; sheaths rather loose, the upper one inflated, slightly 
roughened, usually shorter than the intemodes; blades narrow, rough on both sides, 1 
to 2 inches long; ligule membranaceous, 1^ lines long. 

Inflorescence a comparatively loosely-flowered, spicate panicle 1 to 1 J inches long, 
often included. 

Spikelets compressed, elliptical, 1-flowered, 2 lines long; empty glumes united at 
the base, ovate-oblong, barely acute, carinate, scarious at the apex, puberulent through- 
out, ciliate on the keel and lateral nerves, 2 lines long; floral glume broadly oblong, 
truncate, margins united to the middle or above, smooth except the ciliate apex, 
4-uerved, 2 lines long; awn arising near the base of the glume, twisted, bent, 3 to 4 
lines long; palet wanting; grain flattened, broadly lanceolate, obbque, brown, 1 line 
long. 

Plate XXVIII; a, spikelet enlarged about 6 times; by empty gUunes; c, floral 
glume, side view ; dj grain. 

Eastern Oregon. 
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No. 29. 
AGROSTIS ^EQUIVALVIS Trin. Agrost. i. 116. 

Plant probably perennial, tufted, with slender, knotted rootstocks, pale green with 
usually purple inflorescence. 

Culms erect, slender, smooth, simple, 10 to 20 inches high. 

Leaves of culm usually 3; sheaths close, smooth, lower exceeding the internodes; 
second shorter, upper much longer than the lower but at length exceeded by the grow- 
ing culm; blades flat, nearly smooth, thin, erect, IJ lines wide, lower 3 to 6 inches, 
upper 2 to 3 inches long; ligule membranaceous, obtuse, 1 line long. 

Inflorescence a rather narrow, loose panicle 3 to 5 inches long, usually included at 
the base until maturity; common rachis slender, smooth; branches 2 to 5, semiverti- 
cillate at the rather distant nodes, slender, minutely roughened, at length spreading, 
^ to 1^ inches long, spikelet- bearing beyond the middle. 

Spikelets on pedicels usually equaling or exceeding themselves, lanceolate, turgid, 
1-flowered, 1 line long; empty glumes nearly equal, or second longer, lanceolate, acute, 
convex, smooth, 1-nerved, 1 line long; floral glume broadly oblong, obtuse, thin, 
smooth, 5-nerved, § line long; palet oblong, thin, smooth, 2-nerved, nearly equaling the 
glume, callous, minute, obscurely pilose; sterile pedicel usually minute, hairy above, 
\ as long ("§ as long," Triniua) as the floral glume; grain oblong, greenish-yellow, 
opaque, ^ line long, free. 

Plate XXIX; a, spikelet enlarged 10 times; 6, empty glumes; c, floral glume, 
dorsal view; (?, palet. 

California to Alaska, in damp mossy places. One specimen from Sitka, Alaska, 
Trinius' type locality, differs from those described in the parts of the spikelet b<Mng ^ 
larger and the sterile pedicel half as long as the glume. 
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No. 30. 
AGROSTIS DENSIFLORA Vasey, Gontr Nat. Herb. iii. 702. 

PUmt annual, tufted, with librous roots. 

Culm erect or geniculate at the lower nodes, rather stout, smooth, naked above, 6 
to 12 inches high. 

Leaves from the base few and short. Leaves of culm 2 or 3; sheaths rather loose, 
striate, nearly smooth, crowded below, longer, than the internodes; blades flat or 
folded, hispidulous on both sides, striate^ rather thick and rigid, erect, tapering to the 
apex, 2 to 3 lines wide below, 2 to 4 inches long; ligule membranaceous, prominent, 
obtuse, decurrent, 2 lines long. 

Inflorescence a rather dense or slightly interrupted, spicate panicle 2 to 3 inch(»s 
long and i to J inch thick; rays glomerate, branching, scabrous, bearing crowded 
spikelets on short, scabrous pedicels. 

Spikelets 1-ttowered, turgid, IJ lines long; empty glumes nearly equal (second 
slightly shorter), lanceolate, acuminate, carinate, membranaceous, rigid, hispidulous 
throughout; lower glume hispid on the keel, 1-nerved, IJ lines long; floral glume ob- 
long, truncate, minutely toothed, thin-membranaceous, smooth except a minute tuft 
of white hairs on the ventral side at base, 5-nerved, nearly 1 line long, with or with- 
out a slender dorsal awn near the apex 1 line or less long; palet wanting; grain 
spindle-shaped, acute at each end, yellow, opaque, % line long, falling free. 

Plate XXX; 1 and 2, typical specimens, full size; 3, a depauperate form; a, 
spikelet enlarged 10 times; b, empty glumes; o, floral glume side view; d, same back 
view; e, unawned floral glume. 

Santa Cruz, California. 
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Ko. 31. 
AGROSTIS EXARATA Trin. forma ASPERFOLIA Vasey. 

Plant aDnual, not tufted, pale green tlirougliout or purplish in the infloresdeiiee. 

Culm erect or slightly geniculate below, rather robust, nearly smooth, at length 
naked above, 2 to 3 feet high. 

Leaves of culm 3 or 4; sheaths rather loose, striate, smooth, the lower exceeding 
the internodes, the upper usually shorter; blades flat, scabrous on both sides, slender- 
pointed, 2 to 3 lines wide, 3 to 6 inches long; ligule almost herbaceous, striate, obtuse, 
decurrent, 3 to 4 lines long. 

Inflorescence a rather dense, narrow, erect, or slightly nodding panicle 6 to 10 
inches long, about 1 inch thick; common axis smooth and shining; branches glomer- 
ate, erect, scabrous, unequal, J to 2 inches long; the shorter branch bearing spikelets 
to the base, the longer naked below. 

Spikelets on hispid pedicels nearly equaling themselves, narrowly lanceolate, turgid, 
1-flowered, 1 to IJ lines long; first empty glume lance-ovate, acute, 8lender-i)ointed, 
carinate above, hispidulous throughout, hispid on the keel, 1 to 1^ lines long; second 
empty glume same as first, but smoother and Jto ^ line shorter; floral glume broadly 
oblong, minutely dentate at the truncate apex, thin -membranaceous, 5-nerved to the 
apex, § line long, with a slight, short, pilose callus at the base; palet minute or 
wanting; grain spindle-shaped, yellow, opaque, J line long. 

Plate XXXI; a, spikelet enlarged about 12 times; />, floral glume, dorsal view. 
California to Washington. 
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No. 32. 
AGROSTIS HALLII Vasey, Contr. Nat. Herb. iii. 74. 

Plant perennial, from thick tufts of roots. 

Culms erect, simple, smooth, stout, at length naked above, 2 to 3 feet high. 

Tjcaves from the base numerous, mostly involute. Leaves of the culm 3 to 5; 
sheaths sbghtly roughened, close, usually crowded below, middle and upper ones 
shorter than internodes; blades flat, hispid on both sides, erect, 1 to 2 lines wi<lc, 3 
to 6 inches long; ligule membranac^eous, acute, decurrent, 2 lines long. 

/n/?ore«ce?ioe a rather closely-flowered, narrow, erect panicle 6 to 1) inches long; 
common axis slender, straight, smooth, and shining or hispidulous toward the extrem- 
ity; rays in clusters of 5 to many, semiverticillate at the 6 to 9 rather distant nodes, 
slender, scabrous, erect or slightly spreading, unequal, the longest 1 to 4 inches long, 
bearing beyond the middle rather crowded, pedicellate spikelets. 

Spikelets lanceolate, turgid, 1-flowered, 1 to IJ lines long; empty glumes persistent, 
lanceolate, acute, convex, usually purple, hispid on the keel, l-nerved, subequal (second 
slightly shorter), 1 to 1| lines long; floral glume oblong, obtuse, thin, smooth, except 
2 tufts of short hairs at the base, 5-nerved, § line long; palet wanting; grain oblong, 
tapering toward the apex, yellow, opaque, falling with the floral glume. 

Plate XXXII; a, spikelet enlarged about 12 times; ft, empty glr^es; c. floral 
glume, dorsal view; <?, floral glumes, stamens and pistil. 

California, Oregon, and Washington. Probably a valuable meadow grass. 
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No. 33. 
AGROSTIS HUMILIS Vasey, Bull. Torr. Club, x. 21. 

Plant pereuuial, in small dense tufts, from a shojrt rootstock or tufts of fine roots. 

Culms ereet, slender, smooth, naked above, 4 to 8 inches high. 

Leaves from the base numerous, narrow, smooth, mostly erect, not rigid, 1 to 3 
inches long. Leaves of culm usually but one; sheath close^ smooth, about J as long 
as the culm; blade flat, erect, | line wide, J to 2 inches long; ligule auriculate or 
3-lobed, i line long. 

Inflorescence a narrow, rather few-flowered, erect panicle, 1 to IJ inches long; rays 
mostly in twos or threes below, twos or single above, erect or slightly spreading, spikelet- 
bearing beyond the middle. 

Spikelets lanceolate, turgid, l-flowered, nearly 1 line long; empty glumes equal, 
persistent, ovate-lanceolate, acute, convex, smooth, puiple, 1-nerved, ^ to 1 line long; 
floral glume ovate-oblong, minutely toothed at the obtuse apex, thin, smooth, purple, 
or rarely green, 5-nerved, § line long; palet ovate-oblong, thin, smooth, 2-nerved, ^ 
line long; grain spindle-shax>ed, equally acute at each end, J line long. 

Plate XXXIII; 1, 2, and 3, plants natural size; a, spikelet enlarged 10 times; 
6, empty glumes; c, floral glume, dorsal view; ^., palet rolled about the grain. 

Oregon and Washington; wet soil. 
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No. 33. 
AGROSTIS HUMILIS Vasey. Bull. Torr. Club, x. 21. 

Plant pereuuial, iu small dense tufts, from a shojrt rootstock or tufts of fine roots. 

Culms erect, sleuder, smooth, naked above, 4 to 8 inches high. 

Leaves from the base numerous, narrow, smooth, mostly erect, not rigid, 1 to 3 
in(*.hes long. Leaves of culm usually but one; sheath close, smooth, about J as long 
as the culm; blade flat, erect, J line wide, i to 2 inches long; ligule auriculate or 
3-lobed, i line long. 

Inflorescence a narrow, rather few-flowered, erect panicle, 1 to IJ inches long; rays 
mostly in twos or threes below, twos or single above, erect or slightly spreading, spikelet- 
bearing beyond the middle. 

Spikelets lanceolate, turgid, 1-flowered, nearly 1 line long; empty glumes equal, 
persistent, ovate-lanceolate, acute, convex, smooth, purple, 1-nerved, ^ to 1 line long; 
floral glume ovate-oblong, minutely toothed at the obtuse ai>ex, thin, smooth, purple, 
or rarely green, 5-nerved, § line long; palet ovate-oblong, thin, smooth, 2-nerved, ^ 
line long; grain spindle-shaped, equally acute at each end, i line long. 

Plate XXXIII; 1, 2, and 3, plants natural size; <i, spikelet enlarged 10 times; 
ft, empty glumes; c, floral glume, dorsal view; (7, palet rolled about the grain. 

Oregon and Washington; wet soil. 
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No. 33. 
AGROSTIS HUMILIS Vasey, Bull. Torr. Club, x. 21. 

Plant perennial, in small dense tufts, from a shujrt rootstock or tufts of fine roots. 

Culms erect, slender, smooth, naked above, 4 to 8 inches high. 

Leaves from the base numerous, narrow, smooth, mostly erect, not rigid, 1 to 3 
inches long. Leaves of culm usually but one; sheath close, smooth, about ^ as long 
as the culm; blade flat, erect, § line wide, J to 2 inches long; ligule auriculate or 
3-lobed, i line long. 

Inflorescence a narrow, rather few-flowered, erect panicle, 1 to IJ inches long; rays 
mostly in twos or threes below, twos or single above, erect or slightly spreading, spikelet- 
bearing beyond the middle. 

Spikelets lanceolate, turgid, 1-flowered, nearly 1 line long; empty glumes equal, 
persistent, ovate-lanceolate, acute, convex, smooth, puiple, 1 -nerved, ^ to 1 line long; 
floral glume ovate-oblong, minutely toothed at the obtuse ai>ex, thin, smooth, purple, 
or rarely green, 5-nerved, § line long; palet ovate-oblong, thin, smooth, 2-nerved, i 
line long; grain spindle-shaped, equally acute at each end, J line long. 

Plate XXXIII; 1, 2, and 3, plants natural size; a, spikelet enlarged 10 times; 
ft, empty glumes; c, floral glume, dorsal view; ^, palet rolled about the grain. 

Oregon and Washington; wet soil. 
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No. 34. 
AGROSTIS TENUIS Vasey, Bull. Torr. Olub, x. 21. 

Plant perennial, loosely tufted, witli short rootstocks and abundant slender 
fibrous roots. 

Culms erect or somewhat geniculate below, slender, smooth, naked above, 6 to 10 
inches high. 

Leaves from the base abundant, flat or involute, 1 to 3 inches long. Leaves of 
culm usually 2; sheaths close, smooth, shorter than the internodes, blades flat or In- 
volute, nearly smooth, J line wide, 1 to 2 inches long; ligule obtuse, nearly 1 line long. 

Inflorescence an ox)en pyramidal panicle, 2 to 3 inches long, usually purple through- 
out; common axis scabrous toward the extremity, slightly flexuous; rays in threes or 
fives below, in twos or single above, slender, scabrous, flexuous, at length spreading, 
1^ inches long or less, divided and spikelet-bearing beyond the middle. 

Spikelets on pedicels about equaling themselves, obovate, less than 1 line long; 
empty glumes rather unequal (second shorter and broader), ovate-lanceolate, aeute, 
convex, smooth or first slightly scabrous on the keel above, less than 1 line long; 
floral glume oblong, obtuse, hyaline, smooth, obscurely 5-nerved, J line long; palet 
wanting; grain oblong, thicker below, dull yellow, J line long. 

Plate XXXIV; a, spikelet enlarged 16 times; 6, empty glumes; c, floral glume, 
dorsal view ; d^ floral glume, side view. 

Southern California and perhaps extending with varying forms to Washington. 
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No. 35. 
CALAMAGROSTIS ALEUTICA Trin. Bong. Veget. Sitcha, 171. 

Plant perennial, densely tufted, with stont rootstocks. 

Culms erect, simple, smooth, 2 to 5 feet high. 

Leaven from the base, with broad tapering sheaths and rather rigid, erect bhides 
a foot long or more. Leaves of culm usually 3 ; sheaths loose, striate, slightly roughened, 
usually shorter than the intemodes; blades flat or loosely involute, with long, attenuate 
points hispid on both sides, 10 to 20 inches long; ligule ovate, truncate, nearly 2 lines 
long. 

Inflorescence a rather narrow, closely flowered, erect panicle 6 to 10 inches long 
and 1 to 2 inches wide; rays unequal, crowded in 10 to 15 clusters, the longer rays 1 
to 3 inches long, erect or ascending, subdivided, and spikelet-bearing beyond the mid- 
dle, the shorter ones spikelet-bearing to the base. 

Spikelets usually exceeding the pedicels, 2 to 3 lines long; empty glumes spread- 
ing at flowering-time, narrowly lanceolate, acute, slightly scabrid, hispid on the. neives; 
first glume carinate, 1-nerved, 2^ to 3 lines long; second glume convex, 3-nerved, J line 
shorter; floral glume oblong, obtusely 2-lobed at the apex, thin, purple or puiple 
si)Otted, hispidulous, 3-nerved, or obscurely 4- or 5-nerved, 2 lines long; hairs of the 
callus and linear rudiment half as long as the glume; awn attacthed below the middle, 
not equaling the glume; palet oblong, irregularly toothed or fringed at the obtuse 
apex, thin 2-nerved, IJ lines long; lodicules present, but small. 

Plate XXXV ; a, empty glumes; 6, floral glume, palet, and inclosed stamens 
nearly in the natural positions as seen at flowering time. 

California to Alaska. The northern specimens are usually larger and have larger 
spikelets. A tall, coarse grass, eaten by cattle dui'ing winter. 



No. 34. 
AGROSTIS TENUIS Vasey, Bull. Torr. Club, x. 21. 

Plant perennial, loosely tiiflfced, with abort rootstocks and abundant slender 
fibrous roots. 

Culms erect or somewhat geniculate, below, slender, smooth, naked above, t<> 10 
inches high. 

Leaves from the base abundant, flat or involute, 1 to 3 inches long. Leaves of 
culm usually 2; sheaths close, smooth, shorter than the internodes, blades flat or in- 
volute, nearly smooth, ^ line wide, 1 to 2 inches long; ligule obtuse, nearly 1 line long. 

Inflorescence an open pyramidal panicle, 2 to 3 inches long, usually purple through- 
out; common axis scabrous toward the extremity, slightly flexuous; rays in threes or 
fives below, in twos or single above, slender, scabrous, flexuous, at length spreading, 
1 J inches long or less, divided and spikelet-bearing beyond the middle. 

Spikelets on pedicels about equaling themselves, obovate, less than 1 line long; 
empty glumes rather unequal (second shorter and broader), ovate-lanceolate, acute, 
convex, smooth or flrst slightly scabrous on the ke^l above, less than 1 line long; 
floral glume oblong, obtuse, hyaline, smooth, obscurely 5-nerved, J line long; palet 
wanting; grain oblong, thicker below, dull yellow, i line long. 

Plate XXXIV; a, spikelet enlarged 15 times; 5, empty glumes; c, floral glume, 
dorsal view; d^ floral glume, side view. 

Southern California and perhaps extending with varying forms to Washington. 
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No. 37. 
CALAMAGROSTIS BREWERI Thurb. Bot. Cal. ii. 280. 

Plant perennial, in small, dense tufts. 

Culnis erect, simple, slender, smooth, and wiry, about 1 foot higli; nodes black. 

Leaves from the base, abundant, with scarious sheaths and setaeeously involute 
blades 3 inches long. Leaves of culm usually but one above the base; sheath close, 
striate, smooth, 1 to 2 inches long; blade erect, scabrid, involute, 1 inch long or les«; 
ligule narrow, acute, 1 line long. 

Inflorescence a loose-spreading panicle 2 to 3 inches long; rays solitary or in twos 
or threes, spreading or even deflexed, purple, the lower J to 1 inch long, beaiing 2 or 
3 spikelets at the ends. 

Spikelets on pedicels about equaling themselves, turgid, 1 -flowered, 1^ to 2 lines long ; 
empty glumes nearly equal (second slightly longer), lanceolate, acute, convex, purple, 
scarious-margined, smooth, l-nerved (or second obscurely 3-nerved), IJ to 2 lines lou<; ; 
floral glume oblong, 4toothed at the obtuse apex, thin, minutely scabrid or nearly 
smooth, 4-nerved, IJ lines long; hairs of the callus short, of the rudiment *^ as long 
as the glume; awn attached near the base, exserted a line or more; palet oblong, 
obtuse, or bidentate at the apex, thin, smooth, 1^ lines long; grain oblong, flattened, 
yellow, f^aque, ^ line long; lodicules minute or absent. 

Plate XXXVII; a, empty glumes enlarged 8 times; 6, rudiment and floret with 
glume and palet spread to show the stamens; c*, floral glume, dorsal view. 

In the Sierras of California, at an altitude of 9,000 to 10,000 feet. 
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No. 38. 
CALAM AGROSTIS CRASSIGLUMIS Thurb. Bot. Cal. ii. 281. 

Plant perennial, tufted, with rather strong rootstocka. 

Culm erect, simple, smooth, rather stout, rigid, 10 to 15 inches high. 

Leaves from the base and of sterile shoots numerous, 2 to G inches long. Leaves 
of culm 2 or 3; sheaths loose, striate, smooth, exceeding the iuternodes; blades 
divaricate, involute toward the acute points, thick, striate, hispid above, smooth 
beneath, 2 to 4 inches long; ligules obtuse, i line long or less. 

Inflorescence a rather dense, almost spicate, erect panicle, 2 inches long, deep pur- 
ple; rays glomerate, unequal, less than J inch long, crowded nearly or quite to the 
base with short-pediceled spikelets. 

Spikelets turgid, acute, IJ to 2 lines long; empty glumes broadly lanceolate or 
lance-ovate, abruptly pointed, subcartilaginous, with thin margins, hispidulous through- 
out, hispid on the nerves, 2 lines long or less; first glume 1-nerved (rarely 2-nerved): 
second glume 3- nerved; floral glume oblong-ovate, toothed at the obtuse apex, rather 
thick, minutely hispid, 6-nerved, IJ lines long; hairs of the callus and of the short, 
linear rudiment % as long as the glume; awn attached at the middle or below, equaling 
or slightly exceeding its glume; palet oblong, bidentate at the apex, 2-nerved, about 
1 line long; lodicules 2, persistent, broadly lanceolate, thin, nearly ^ line long. 

Plate XXXVIII; a, empty glumes enlarged 5 times; 6, floral glume, dorsal 
view, partly uniolled; c, lodicules, stamens, pistil and ventral view of floral glume 
spread out. 

Swamps northern California to Washington and Vancouver Island. The northern 
specimens are taller and larger. 
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No. 39. 
CALAMAGROSTIS CUSICKII Vasey, Bot. Gaz. x. 224. 

Plant perennial, loosely tufted, with numerous sterile shoots and few tiower-bearing 
cuhns, from strong creeping rootstocks. 

Culms erect, simple, smooth, 3 to 4 feet high. 

Leaves of sterile shoots with close, overlapping sheaths and flat, slightly hispid, 
flexible blades 10 to 15 inches long. Leaves of culm 3 or 4; sheaths striate, nearly 
smooth, half as long as the internodes, or the lower ones equaling the shorter inter- 
nodes; blades flat, hispid on both sides, 6 to 10 inches long, 2 to 3 lines wide; ligule 
obtuse, decurrent, 2 to 3 lines long. 

Inflorescence a rather closely flowered, oblong, erect panicle 6 inches long, 1 inch 
thick; rays crowded in 10 to 12 semiverticillate clusters, ascending, unequal, the 
longer (1 J inches) subdivided and bearing clusters of short-pediceled spikelets beyond 
the middle, the shorter ray spikelet-bearing to the base. 

Spikelets narrow, acute, 2 to 2^ lines long; empty glumes lanceolate, a<;ute or acu- 
minate, convex, nearly smooth, rigid; flrst glume 1-nerved, 2 to 2J lines long; second 
glume obscurely 3-nerved and slightly shorter; floral glume oblong, 4-toothed at the 
slightly cleft apex, thin, smooth, 4-nerved above, IJ lines long; awn attached below 
the middle, slightly exceeding the glume; hairs of the callus and very small rudiment 
scanty, ^ as long as the glume; palet oblong, obtuse, thin, 2-nerved, 1^ lines long. 

Plate XXXIX; a, spikelet enlarged 6 times; ft, empty glumes; c, floral glume, 
side view; d, palet, ventral view, partly unrolled. 

Eastern Oregon, at an altitude of 5,000 to 6,000 feet. This grass produces a large 
quantity of foliage and probably will be found useful for cultivation. 
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No. 40. 
CALAMAGROSTIS DENSA Vasey, Bot. Gaz. xvi. 147. 

Plant perennial, fi'om strong root stocks densely tufted or in large patches. 

Culms erect, stout, nearly smooth or slightly hispid just below the black con- 
stricted nodes, 3 to 4 feet high. 

Leaves of culm 4 to 5; sheaths rather loose, striate, hispid, the lower exceeding 
the intemodes, the upper one including the base of the panicle, middle ones little 
shorter than the internodes; blades flat near the base, involute toward the long, atten- 
uate points, hispid on both sides, or nearly smooth beneath, 1 foot long or less, 3 to 4 
lines wide; ligule lacerate, 2 to 3 lines long. 

Inflorescence a narrow, lance-oblong, densely flowered panicle, 4 to 6 inches long, 
J inch thick; rays semiverticillate in a kind of collar on the slightly hispid racrhis, 
appressed, 1 inch long or less, densely crowded to the base with nearly sessile spikelets. 

Spikelets narrow, 1-flowered, 2^ lines long; empty glumes, equal, lanceolate, acute; 
flrst glume carinate and 1-nerved; second glume concave, 3-nerved, minutely hispid 
on the nerves, 2^ lines long; floral glume oblong; 4-toothed at the 2-lobed ai)ex, 
smooth, 4-nerved, 2 lines long; hairs of the rudiment half as long as the glume, of 
the callus shorter; awn attached below the middle, equaling or slightly exceeding 
tlie glume; palet linear-oblong, bidentate at the apex, thin, 2-nerved, IJ lines long; 
grain narrowly oblong. 

Plate XL; a, empty glumes spread apart, enlarged 6 times; 6, floret with glume 
and palet spread apart; c, floral glume, dorsal view. 

Southern California. 
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No. 41. 
CALAMAGROSTIS DESCHAMPSIOIDES Triu. Sp. Gram. lii. t. :m. 

Plant perennial, tufted, stoloniferouft. 

Culms decumbent at base, smooth, 6 to 10 inches high. 

Leaves from the base and of sterile shoots numerous, flat or sHghtly involute, sca- 
brid above, 3 to 6 inches long. Leaves of culm usually 2; sheaths close, smooth, 
shorter than the internodes; blades folded or involute, erect, 1 to 2 inches long; lignle 
1 line long. 

Inflorescence a loose, ovate or pyramidal panicle, 1 to 3 inches long; rays in twos 
or threes, 1^ inches long or less, divided and bearing 3 to 6 spikelets beyond the middle. 

Spikelets on pedicels about equaling themselves, turgid, 1-flowered, 2 to 2J lines 
long; empty glumes lance-ovate, acute, convex, minutely hispid or nearly smooth, pur- 
ple, becoming brown in age; first glume 1-nerved, If to 2| lines long; second glume 
obscurely 3-nerved and slightly longer; floral glumes lanceolate or lance-oblong, 
bidentate at the apex, minutely hispid, 4:-nerved above, 2 lines long; hairs of the 
callus and rudiment half as long as the glume; awn attached to the middle or above, 2 
lines long or less; palet oblong, obtuse, thin, 2-nerved, 2 lines long; grain oblong, 
flattened, yellow, opaque, 1 line long; lodicules very small. 

Plate XLI; a, empty glumes spread somewhat, enlarged 5 times; 6, rudiment 
and floret with glume and palet spread; c, floral glume, dorsal view; d^ stamens and 
pistil. 

Alaska and adjacent islands. 
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No. 42. 
CALAMAGROSTIS HOWELLII Vasey, Bot. Gaz. vi. 271. 

Plant perennial, densely tufted, with abandant, rather coarse roots. 

Culms erect or somewhat geniculate below, simple, smooth*, 10 to 20 inches high. 

Leaves of sterile shoots numerous, with close, smooth sheaths and slender, invo- 
lute blades nearly equaling or even exceeding the culms. Leaves of the culm 2 or 3; 
sheaths close, striate, smooth, equaling the internodes; blades ascending, flat or 
involute, attenuate-pointed, firm, not rigid, slightly hispid above, 5 to 8 inches long, 1 
line wide; ligule scarious, often puri)le, nearly acute, 2^ lines long. 

Inflorescence an oblong or pyramidal panicle 2 to 5 inches long, spreading at flower- 
ing-time and more or less contracted afterward; rays mostly in fives, slender, scabrous, 
IJ inches long or less, subdivided, and bearing 5 to 10 spikelets beyond the middle. 

Spikelets on pedicels nearly equaling or often exceeding themselves, turgid, acute, 
2^ to 3 lines long; empty glumes lanceolate, acuminate, convex, carinate above, smooth ; 
first glume 1 -nerved, 2^ to 3 lines long; second glume distinctly 3-nerved, slightly 
shorter; floral glume lance-ovate, thin, nearly smooth, 2^ to 3 lines long, cleft at the 
apex, each lobe terminating in two slender teeth formed by the excurrent nerves awn 
attached about ^ from the base, bent, i inch long; hairs of the callus half as long as 
the glume; hairs and awn of the rudiment equaling the glume; i)alet oblong, the two 
nerves excurrent at the obtuse apex, thin, smooth, 2 lines long; grain narrowly oblong, 
slightly flattened, 1 line long. 

Plate XLII; a, empty glumes; &, rudiment and floret with glume and palet 
spread apart, showing the grain ; c, palot. 

Oregon. A handsome species easily distinguished by the long setaceous leaves, the 
prominent awns, and the slender teeth of both glumes and palets. It produces abun- 
dant foliage, and should be tried in cultivation as a pasture or meadow gra«s. 



Ko. 43. 

CALAMAGROSTIS PURPURASCENS R. Br. in Richardson, Bot. 

Appx. Franklin's Voy. 3. 

Plant perennial, tufted, with rather coarse woolly roots. 

Culms erect, simple, smooth and shining or slightly hispid near the nodes, U to 2^ 
feet high. 

Leaves of culm usually 3; sheaths striate, hispidulous, or nearly smooth, much 
shorter than the internodes; blades flat, involute toward the attenuate points, flexible, 
hispidulous, 6 to 10 inches long; ligule lacerate or fimbriate, obtuse, 2 lines long. 

InJUyrescence a closely flowered, erect, narrow panicle, 3 to 4 iuclies long, \ inch 
thick; rays crowded in 10 to 12 clusters, appressed, unequal, f inch long or less, the 
longer spikelet-bearing beyond the middle, the shorter crowded with spikelets to the 
base. 

Spikelets on pedicels half as long as themselves, turgid, acute, 2 lines long; empty 
glumes lanceolate, acute, smooth, purple at ai)ex or throughout; first glume carinate, 
1-nerved; second glume convex, distinctly' 3-nerved, 2 lines long; floral glume oblong, 
erose at the obtuse apex, smooth, 4- nerved, IJ lines long; awn attached \ way from 
the base, 2 lines long; hairs of the rudiment unequal, half as long as the glume, those 
of the callus scanty and shorter; palet oblong, obtuse, thin, 2-nerved, 1^ lines long. 

Plate XLIII; a, si)ikelet enlarged 7 times; &, empty glumes; c, floral glume, side 
view ; rf , palet, dorsal view. 

Alaska and British America, extending south in the Cascade Mountains to Wash- 
ington. 



Ko. 43. 

CALAMAGROSTIS PURPURASCENS R. Br. in Kichardsoii, Bot. 

Appx. Franklin's Voy. 3. 

Plant perennial, tufted, with rather coarse woolly root«. 

Culms erect, simple, smooth and shining or slightly hispid near the nodes, 2 to !ii 
feet high. 

Leaves of culm usually 3 ; sheaths striate, hispidulous, or nearly smooth, mu(jh 
shorter than the internodes; blades flat, involute toward the attenuate points, flexible, 
hispidulous, 6 to 10 inches long; ligule lacerate or fimbriate, obtuse, 2 lines long. 

Inflorescence a closely flowered, erect, narrow panicle, 3 to 4 inches long, J inch 
thick; rays crowded in 10 to 12 clusters, appressed, unequal, J inch long or less, the 
longer spikelet-bearing beyond the middle, the shorter crowded with spikelets to the 
base. 

Spikelets on pedicels half as long as themselves, turgid, acute, 2 lines long; empty 
glumes lanceolate, acute, smooth, purple at ax)ex or throughout; first glume carinate, 
1 -nerved; second glume convex, distinctly' 3-nerved, 2 lines long; floral glume oblong, 
erose at the obtuse apex, smooth, 4- nerved, IJ lines long; awn attached ^ way from 
the base, 2 lines long; hairs of the rudiment unequal, half as long as the glume, those 
of the callus scanty and shorter; palet oblong, obtuse, thin, 2-nerved, 1^ lines long. 

Plate XLIII; a, sinkelet enlarged 7 times; &, empty glumes; c, floral glume, side 
view; d, palet, dorsal view. 

Alaska and British America, extending south in the Cascade Mountains to Wash- 
ington. 
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No. 44. 
CALAM AGROSTIS TWEEDYI Scribn. Oontr. Nat. Herb. iii. 83. 

Plant perennial, loosely tufted, stoloniferous. 

Culms erect, smooth, robust, thick, 3 to 3^ feet high. 

Leaves from the base, flat, lanceolate, slightly hispid, 5 to 10 inches long, 4 to 5 
lines wide. Leaves of culm 2 or 3; sheaths rather loose, striate, smooth or sligbtly 
scabrous above, shorter than the intemodes; blades flat, erect, hispid, 1 to 3 inches 
long; ligule thin, membranaceous, decurrent, 3 to 4 lines long. 

Inflorescence a close, erect, oblong panicle 3 to 4 inches long, ^ inch thick; rays 5 
to many, crowded in 12 to 15 clusters, appressed, unequal, an inch long or less, the 
longer spikelet-bearing above the middle, the shorter crowded to the base. 

Spikelets sihort-pediceledy turgid, 1-flowered, 3 lines long; empty glumes lanceolate, 
acute, nearly smooth; first glume 1-nerved, slightly carinate; second glume 3- nerved, 
convex, 3 lines long; floral glume ovate-oblong, unequally toothed at the rounded 
apex, minutely scabrid, 4-nerved, 2^ lines long; awn attached J way from the base 
of the glume, twisted and bent, 3 to 4 lines long; hairs of the callus short and unequal, 
those of the rudiment half as long as the glume; palet lance-oblong, obtuse, thin, 
smooth, 2-nerved, 2 lines long; grain oblong, yell6w, opaque, IJ lines long. 

Plate XLIV; a, spikelet, enlarged 5 times; &, empty glumes, spread apart; c, 
floral glume, side view; rf, palet, dorsal view; e, rudiment and palet; /, floret and 
rudiment. 

Cascade Mountains, Washington. 
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No. 45. 
DESCHAMPSIA C^ESPITOSA Beauv. var. ARCTIC A Vasey. 

Plant perennial, densely csespitose. 

Culms erect, stout, smooth, 10 to 15 inches high. 

Leaves of sterile shoots numerous, with rather loose, thin, overlapping sheaths 
and fiat or folded, erect blades 4 to 6 inches long. Leaves of the culm usually but one 
above the base; sheath rather loose, striate, smooth, 4 to 5 inches long; blade flat or 
folded, slightly scabrid above, 1 to 3 inches long; ligule thin, attenuate-pointed, 2 to 4 
inches long. 

Inflorescence a loose, pyramidal or oblong panicle 4 to 5 inches long; rays mostly 
in threes or twos at the 6 or 7 nodes of the slightly flexuous, smooth, common axis, 
scabrous, 2 inches or less long, subdivided and spikelet-bearing beyond the middle. 

Spikelets on pedicels about equaling themselves, slightly compressed, 2- to 3-flow- 
ered, 3 to 3^ lines long; empty glumes lance-ovate, minutely bidentate at the apex, 
thin, scarious-margined, smooth, purple turning brownish; first glume 1-nerved, 2^ 
lines long; second glume wider, slightly longer, 3-nerved; floral glume oblong, erosely 
4- toothed at the truncate apex, thin, obscurely 4-nerved, 2 to 2 J lines long; awn at- 
tached near the base, straight, about 2 lines long; hairs of the callus ^ as long as the 
glume; intrenodes of the rachilla hairy, 1 line long, extended beyond the base of the 
palet oblong, 2-lobed at the apex, thin, 2-nerved, 2 lines long; stamens 3 with short 
upper floret; filaments. 

Plate XLV; a, empty glumes; 6, florets slightly opened. 
Coast of Alaska and adjacent islands. 
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No. 46. 
TRISETUM CALIFORNICUM Vasey, n. sp. 

Plant apparently annual, loosely tufted, with numerous slender roots. 

Culms geniculate below, spreading, weak, rather slender, branching, velvety- 
pubescent near the nodes, 10 to 20 inches high. 

Leaves of culm usually 3 ; sheaths rather loose, striate, finely pubescent, retrorsely 
hispidulous, the lower shorter than the internodes, the upper longer and usually 
inclosing the base of the panicle; blades flat or folded, erect, finely pubescent, hispidu- 
lous, 2 to 3 inches long, 1 line wide; ligule obliquely obtuse, somewhat lacerate, 1 
line long or less. 

Inflorescence a narrow, contracted, loose, flexuous panicle, 3 to 4 inches long, 
somewhat interrupted below; rays erect, mostly in twos, unequal, ^ to 2 inches long, 
spikelet-bearing to the base. 

SpikeleU on pedicels ^ as long as themselves, obovate, 3-or 4-flowered, 2^ to 3 lines 
long; empty glumes oblanceolate, barely acute or obtuse, scabro-pubescent, scarious- 
margined; first glume 3-nerved; second glume broader, 5-nerved, 2 lines long; floral 
glume ovate-lanceolate, cleft \ way dowafrom the thin apex, smooth, obscurely 5-iierved, 
2 to 2^ lines long; awn attached below the cleft, bent, 3 to 4 lines long; intemode of 
rachilla i line long, slightly hairy; palet oblong, spread out above, 2- toothed, thin, 1 
line long. 

Plate XLVI; figure of the plant taken from a rather young and depauperate 
specimen; a, spikelet enlarged 7 times; b, empty glumes; c, floral glumes, side view; 
d, palet, dorsal view. 

Lower California near the boundary and probably extending into southern Cali- 
ornia. 



No. 47. 
TRISETUM CANESCENS Buckley, Proc. Acad. Phil. 1862. 100. 

Plant perennial, loosely tufted, somewhat thickened at base, with numerous 
fibrous roots. 

Culms erect, striate, nearly smooth, 2 to 3 feet high. 

Leaves from the base, with close, short sheaths and flat, canescent blades 6 to 10 
inches long. Leaves of culm usually 3; sheaths rather loose, open above, striate, 
canescent or nearly smooth, shorter than the internodes; blades flat, canescent, scabrid 
or nearly smooth, 4 to 6 inches long, 3 lines wide; ligule ovate, ero8eorla€erate, 2 to 3 
lines long. 

Injiorescence a narrow, somewhat flexuose, rather closely flowered panicle 6 to 8 
inches long; rays mostly in fours or threes at the 10 to 12 nodes of the scabrid or 
nearly smooth common axis, erect, slightly scabrid, unequal, 2 inches or less long, 
bearing beyond the middle, or to the base on the shorter ones, 3 to 10 spikelets nearly 
sessile or on pedicels as long as themselves. 

Spikelets slightly compressed, 3 to 4 lines long, 2-flowered, or with only 1 perfect 
flower; first empty glume narrowly ovate, acute, slightly carinate, thin, hispid on the 
keel, 1-nerved, 1^ to 2 lines long; second empty glume broadly lanceolate, acute, his- 
pid on the keel above, 3-nerved below, 1 line wide, 3 lines long; floral glume ovate- 
lanceolate, cleft ^ way from the apex, somewhat chartaceous, membranaceous on the 
margins above, minutely scabrid, obscurely 5-nerved, 3 lines long; awn attached at 
base of cleft, hispid, twisted and bent, ^ inch long, hairs of the distinct callus ^ line 
long; internodes of rachilla villose, 1 to 2 lines long; palet lance-oblong, minutely 
2toothed at the apex, slightly arched, finely canescent on the two keels, thin, 2^ lines 
long; grain spindle-shaped, slightly gibbous, light yellow, opaque, IJ lines long. 

Plate XLVII; a, spikelet enlarged 7 times; ft, empty glumes; c, floral glume, 
dorsal view; fl, palet, dorsal view; e, palet and intemode of rachilla, side view. 

California to southern Alaska. 
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ITo. 48. 
TRISETUM CERNUUM Trin. M<im. Acad. St.-Peters. 1830. i. 61. 

Plant perennial, loosely tufted, somewhat thickened at base. 

Culms erect, smooth, 2 to 3 feet high. 

Leaves of culm usually three; sheaths rather loose, open above, striate, smooth or 
scabrid above or even canescent, shorter than the internodes ; blades flat, scabrid on 
both sides or nearly smooth beneath, 5 to 10 inches long, 3 to 6 lines wide ; ligule ovate, 
lacerate, 1 to 6 lines long. 

Inflorescence a rather loose, open, flexuose or nodding panicle 5 to 8 inches long; 
rays in twos, threes, or fours at the 7 to 10 nodes of the scabrid common axis, slender, 
flexuose, spreading, scabrid, bearing beyond the middle spikelets on pedicels 1 to 5 
lines long. 

Spikelets compressed, 2-, 3-, or rarely 4-flo wered, 3 to 4 lines long ; first empty glume 
narrowly ovate, acute, carinate, thin, minutely hispid on the keel, 1-nerved, 1 to IJ 
lines long; second empty glume broadly oblong, obtuse or acuminate, thin, hispid on 
the keel above, 3-nerved below, 2 to 2^ lines long; awn arising below the base of the 
cleft, 3 to 5 lines long; hairs of the callus short; internode of the rachilla villose, 1 
line long, upper one bearing a slender awn about one line long; palet oblong, erose at 
the obtuse apex, slightly arched, thin, minutely scabrid, hispidulous on the two keels, 
1^ lines long; grain narrowly oblong, light yellow, opaque, IJ lines long. 

PLA.TE XL VIII; a, spikelet enlarged 6 times; h, empty glumes; c, floral glume, 
side view; d, palet, dorsal view; e, palet and internode of rachilla, side view. 

Northern California to Alaska. 
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I^o. 49. 
ORCUTTIA CALIFORNICA Vasey, Bull. Torr. Club, xiii. 219. 

Plant annual, in low, spreading clusters. 

Culms geniculate, spreading, branching, sligbtly hairy, 2 to 4 inches long. 

Leaves of culm 2 or 3; sheaths open, somewhat iniiated, striate, sparsely hairy, 
about equaling the internodes; blades flat or folded, 1 inch long or less; ligule obso- 
lete. 

m 

Inflorescence a simple panicle about 1 inch long, of 4 to 8 sessile spikelets, inter- 
rupted below, crowded above, often but a single pair of empty glumes for a cluster of 
3 or more upper spikelets. 

Spikelets compressed, broadly ovate, 12- to 20-flowered, 3 to 5 lines long; empty 
glumes oblong,, convex, sparsely pubescent, 1 to 2 lines long, with usually 3 acute, 
3-nerved lobes at the apex, the outer lobes longer; floral glume oblong, convex, scar- 
ious-margined, sparsely pubescent, 1^ to 2^ lines long with 5 narrow, acute, 3-nerved 
lobes, the middle lobes longer; palet oblong, erosely 4-toothed at the apex, thin, IJ to 
2 lines long, with 2 rigid green keels; internodes of rachilla nearly smooth, \ line long, 
not extending beyond the base of the upper floret; stamens 3. 

Plate XLIX; a, plant, natural size; 6, cluster of spikelets enlarged about 7 
times; c, first empty glume; d^ second empty glume; e, floral glume; /, ])alet; g^ 
stamen and pistil. 

Northern Lower California near the line and probably extending across the boun- 
dary into the United States. 
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No. 50. 
ORCUTTIA GREEN EI Vasey, Bot. Gaz. xvi. 140. 

Plant apparently annual, in Bmall tufts of about a dozen culms from a root. 

Culms erect or ascending, rigid, terete, finely pubescent, 6 to 10 inches bigh. 

Leaves of culm 5 to 8; sbeatbs open, loose, striate, pubescent or somewbat gla- 
brate, sborter tban tbe nearly equal internodes; blades ere<;t, rigid, loosely involute, 
scabrid, 2 incbes or less long; ligiile obsolete. 

Inflorescence a narrow, spicate, jagged panicle, 1 to 3 incbes long, usually included 
at base in tbe upi)er sbeatli. 

SpikeletH sessile, appressed, ovate or oblong, compressed, 9- to 15-flowered, 4 to 6 
lines long; empty glumes oblong, wider above, oblique, 3-tootbed at tbe apex, scarious- 
margined, rigid, prominently 7- to 9-nerved, sparsely pubescent, about 2 lines long ; sec- 
ond glume sligbtly larger; floral glume broadly oblong, somewbat carinate, rigid, 
scarious-margined, sparsely pubescent, 2J lines long, with 5 to 7 prominent nerves 
terminating in as many teeth and as many or more less prominent nerves terminating 
at the sinuses ; palet oblong, wider toward the erosely 4-tootbed apex, 2 lines long, with 
2 rigid green keels; grain ovate-oblong, yellow, opaque, 1 line long; iuternodc of 
rachilla i line long, nearly smooth. 

Plate L; «, spikelet enlarged 4 times; ft, floral glumes; v, palet, dorsal view. 

Chico, northern California. 
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INTRODUCTION. 



Very few of the grasses illastrated in this, the second, part have ever been figured 
before, many of them indeed being new species. The principal synonyms, where they 
exist, are given. The drawings were made in the Department and the engravings are 
well executed. It is hoped that very few errors will be found in either text or illustra- 
tions. 

The descriptions of the siiecies are almost wholly the work of Mr. L. n. Dewey, 
Assistant Botanist. 

Geo. Vasey. 
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No. 51. 

SCHIMDTIA SUBTILIS Tratt. FL Austr. i. 12 (1816). 

Plant low, spreading, animal. 

Culms geniculate and often branched below, ascending, slender, 1 to 3 inches tall. 

Leaves two or three on each culm; sheaths rather scarious, loose, open above, the 
ui>per one vaginate; blades flat or folded, cui-ved backward, smooth, J inch long and 
1 line or less wide; ligule ovate, jicute, decurrent, 1 to 2 lines long. 

Ltflore^ceiiee a rather spreading, interrupted, flexuous panicle J to 1 inch long, 
sini])le or branched below, with spikelet* in umbellate clusters at the nodes of the axis 
and extremities of the brancfhes, on pubescent pedicels 3 lines long or less. 

Spilelets 1 -flowered, about i line long; floral glume lanceolate^, acuminate, awn- 
l)ointed, thin, membrana(!eous, except the hispidulous excurrent midnerve, A line long; 
palet broadly obovate, 2- or 3-lobed or toothed above, alxmt ^ line hmg, thin, mem- 
branaceous, except the two hispidulous, divergent, slightly excurrent keels; stamens 
2, with short anthers; ovary elliptical, smooth, J line long, with 2 feathered stigniiis; 
ripened grain reddish, J line long, falling free. 

Plate LT, No. 1 ; a, spikelet opened slightly; b^ floral glume, dorsal view; c, palet, 
ventral view, half opened. 

Oregon and Washington, in low, muddy land. Too sntall and scarce to be of any 
practical value. Th« n«ame was changed to Coleanthv^ subtilvt Seid. in R. & S. Syst. 
ii. 270 (1817), because an older genus Smithia "was held to conflict with the use of 
Schmidtia. The plate was lithographed before the ret*^nt changes in nomenclature 
reinstated the older generic name. 

No. 61. 

PHIPPSIA ALGID A R. Br. Chlor. Melv. 285 (1823). 

Plnnt low, ca^spitose or densely tufted, perennial, with abundant, long, fibrous 
roots. 

Culms branched below, ascending, rather robust, smooth, 3 to 6 inches long. 

Leaves of culm 2 or 3, with loose, ojien, ratlier scarious, sm(K)th sheaths nearly 
equaling the internodes, and Hat or folded, obtuse, smooth blades 2 inches or less long ; 
ligule membranaceous, 1 line or less long. 

Infloreseence an oblong, rather closely flowered panicle about 1 inch long; rays 4 
or i\ in semiveiticillate clusters, unequal, J inch long or less, erect, divided, and spikelet- 
bearing near the extremities. 

SpiJcelets obovate, somewhat comx)ressed, 1 -flowered, ^ line long; e/iupty glumes 
obtuse, less than ]^ line hmg, caducous; floral glume lance oblong, obtuse, or barely 
acute, usually denticulate above, smooth, obscurely 3-n(»rve<l, ff line long; palet obovate, 
oblong, obtus(s or more or less 3-h)bed above, nearly sniooth on the 2 divergent kex^ls; 
stamens 2; grain broadly elliptical, tubcrcnlate, roughened, about equaling the glumes 
at maturity. 

Plate LI, No. 2; a, sj)ikelet opened; /;, floral glume; r, ])al(»t, dorsal view, partly 
opened. 

Alaska and Arctic America. Its mode of growth in dense masses would indicate 
that it might form a considerable i)ortion of the forage of the herbivorous animals ot 
the region. 
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No. 52. 

ARCTAGROSTIS L ATIFOLI A (R. Br.) Griseb. in Ledeb. PI. Ross. iv. 434 
(1853); Golpodium lati/olium R. Br. Chlor. Mel v. 286 (1823). 

Pla7it perennial, with strong, creeping rootstock, usually purple in the inflores- 
cence. 

Culms erect or slightly decumbent at the base, robust, smooth^ leafy nearly to the 
panicle, 6 to 12 inches tall. 

Leaves of the culm usually 3; sheaths loose, open above, smooth, usually exceed- 
ing the internodes; blades flat, striate, scabrous above, 2 to 4 lines wide, 2 to 4 inches 
long; ligule usually lacerate at the obtuse apex, 2 lines long. 

Inflorescence a rather closely flowered, contracted panicle9 2 to 5 inches long; rays 
in semiverticillate clusters of 3 to 5 at each of the 6 to 8 nodes, appressed or slightly 
spreading, unequal, an inch long or less, spikelet-bearing to the base, or the longer 
ones sometimes naked below. 

SpikeleU 2 to 2J lines long, 1-flowered, with a slender capillary rudiment; empty 
glumes broadly lance-oblong, acute or subacute, thin, smooth, the first 1-nerved, 1 to 
IJ lines long, the second J line longer and 3-nerved; floral glume broadly lance-oblong, 
subacute or often mucronulate, minutely roughened throughout, slightly pubescent on 
the keel below, obscurely 5-nerved, 2 lines long; palet broad and glumacveous in form 
and texture, margins not infolded, purple like the glume and about equaling it in 
length, pubescent on the 2 nerves; stamens 3, with short filaments and yellow anther 
1 line long. 

Plate Lll; a, spikelet with floret and rudiment lifted out and opened to show 
the stamens; 6, first empty glume; c, second empty glume; d^ floral glume; e, palet. 

Alaska to Greenland. This species resembles Dnpontia Fisheri more nearly 
than any other of the same region, but that is readily distinguished by its long, golden, 
empty glumes^ 
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No. 53. 
AGROSTIS FOLIOSA Vasey, Bull, Torr. Club, xiii. 55 (1886). 

Plants perennial, from a creeping rootstock, tufted. 

Cuims erect or decumbent at the base, leafy throughout, smooth, 1 to 2 feet tall. 

Leaves of the culm 3 to 5; sheaths smooth, close^ equaling or often exceeding the 
intomodes ; blades flat, long pointed, hispidulous or nearly smooth, 2 to 3 lines wide^ 
4 to 8 inches long; ligule obtuse, 1 to 2 lines long. 

Inflorescence a loose, oblong, erect panicle, 3 to 6 inches long; rays 3 to 7 at each 
of the 7 to 9 nodes, slender, scabrid, 2 inches long or less, subdivided, and spikelet- 
bearing beyond the middle or nearly to the base. 

Spikelets l-flowered, 1 to 1^ lines long; empty glumes, ovate, acute, hispid on the 
keel, or the second usually smooth, 1-nerved, equal, or the first slightly larger,! to 1 J 
lines long; floral glume ovate-oblong, nearly equaling the empty glumes, smooth except 
a slight tufb of hairs at the base, 4-nerved above, the nerves terminating in 4 short 
teeth; awn arising at the middle or below, ^ to 2 lines long; palet wanting; grain ^ 
line long. 

Plate LIU; a, spikelet with floret lifted out of the empty glumes; hj floral ghune 
not opened at the base, dorsal view^ c, floral glume, ventral view. 

Oregon and Washington, in the mountains. This species is rather variable and 
difficult to define, like some others ol the same genus in this region. Its stoloniferous? 
I)erennial habit and abundant foliage indicate that it might be valuable for pasturage 
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No. 54. 
AGROSTIS MICROPHYLLA Steud. Syn. PI. Gram. 164 (1855). 

Plant annual, loosely tufted, with slender, fibrous roots. 

Culms erect, often branched at the base, slender, smooth, constricted at the black 
nodes, 6 to 15 inches taU. 

Leaves of the culm 2 or 3; sheaths nearly smooth, closed, shorter than the inter- 
nodes; blades erect, scabrid, flat, or loosely involute, 2 inches long or less; ligule 
usually lacerate, 1 to 2 lines long. 

Inflorescence a close-flowered, spike-like panicle, 1^ to 3 inches long, light-green or 
purplish, the numerous exserted awns giving it a feathery appearance; rays in semi 
verticillate clusters at the 5 to 7 nodes, unequal, barely exceeding the intervals, ^ inch 
long or less, divided and crowded to the base with pedicellate, appressed spikelets. 

SpiJcelets 1 -flowered, 1 J to 2 lines long; empty glumes nearly equal, subulate-pointed 
thin, his[)id on the keels, 1 -nerved, IJ to 2 lines long; floral glume broadly oblong, 4. 
toothed at the apex, smooth except the few minute hairs at the base, thin, obscurely 
4-nerved, 1 Une long or less; awn arising above the middle, hispidulous, slender, 2 to 
3 lines long; palet wanting; stamens 3, the short anthers scarcely exserted. 

Plate LIV; a, spikelet with glumes in position; hj first empty glume; c, second 
empty glume; d, floral glume, side view; e, same opened, dorsal view. 

California to Oregon, mostly on the coast ranges and foothills. This species has 
been referred to A. excerat^^ as it resembles some of the small forms of that variable 
species, but it may be distinguished by the smaller leaves, slender culms, and long 
awns. 
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No. 55. 
CALAMAGROSTIS ARCTICA Vasey, sp. uov. 

Plant perennial, from a creeping rootstock. • 

Culms decumbent at base, smooth, 5 to 10 inches tall, covered below with persist- 
ent, scarious sheaths. 

Leaves from the base, numeroas, flat, smooth, 2 lines wide, half as long as the 
culm; but 1 or 2 above the decumbent base, these with rather long sheaths loose 
abovti, half open at the throat, smooth and thin; the blades erect, flat, or folded, about 
1 inch long; ligule nearly acute, about IJ lines long. 

Inflorescemcej a dense, short, spicate panicle, 1 inch long and ^ inch wide, rays \ 
inch long, in glomerate clusters. 

SpikeleU 1-flowered, 2 to 2J lines long; empty glumes narrowly lance-ovate, at- 
tenuate-pointed, hispid on the keels and minutely scabrid throughout, purple below, 
the first 1-nerved and slightly longer, the second 3-nerved, 2 to 2^ lines long; floral 
glume oblong, acutely 4-toothed at the apex, smooth, purple above, 4-nerved, 2 lines 
long; awn arising near the base, 2^ to 3 lines long, exserted beyond the empty glumes ; 
palet oblong, 2-toothed at the apex, nearly smooth on the keels, about equaling its 
glume; hairs of the callus and sterile pedicel one fourth as long as the floret. 

Plate LV; a, spikelet dissected, showing all the parts somewhat spread; hj floral 
glume, do sal view. 

St. Paul Island, Bering Sea. Collected by J. M. Macoun, 1891. 
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No. 56. 

CALAMAGROSTIS NEGLECTA (Ehrh.) Gaertn. Fl. Wett. i. 94 (1799); 

Arundo neglecta Ehrh. Beitr. vi. 137 (1791). 

Plunt perennial, tufted, from a strong rootstock. 

Culms erect, simple, nearly smooth, leafy nearly to the panicle, 1 to 2 feet tall. 

Leaves of the radicaltuft numerous, with open, smooth, chartaceous sheaths and 
slender, involute, rather rigid, sharp-x>ointed blades half as long as the culm : leaves of 
the culm 2 or 3; sheaths striate, nearly smooth, close, half open at the throat, nearly 
as long as the int^rnodes; blades erect, involute, 3 to 6 inches long; ligule acute, 
decuiTcnt, 1 to 2 lines long. 

Inflorescence an erect, closely-flowered, narrow, oblong panicle 2 to 4 inches long; 
rays 4 to 6, in semiverticillate clusters at each of the 7 to 10 nodes of the hispid axiH, 
triangular, hispid, erect or spreading, unequal, 1 inch long or less, subdivided and 
spikelet-bearing beyond the middle. 

Spikelets turgid, IJ lines long, with 1 perfect flower and a pilose rudiment; empty 
glumes nearly equal, ovate, acute, slightly scabrous and hispid on the keels, obscurely 
3-nerved, 1 J lines long; floral glume broadly oblong, erose-dentate at the truncate 
apex, smooth, 4-nerved, 1 to IJ lines long; awn arising above the middle, barely ex- 
ceeding the apex of the glume ; palet broadly oblorf g, obtuse, half a« long as the glume ; 
hairs of the callus and rudiment one-half to two-thirds as long as the floret. 

Plate LVI; a, spikelet; by first empty glume; c, second empty glume; rf, floret, 
side view with the palet and rudiment brought out firom the enveloping glume; e, 
floral glume spread out, dorsal view. 

Oregon to Alaska and in northern Labrador. This form agrees well with the 
specimens from Scandinavia, marked Arundo stricta Timm., Calamagrostis striata 
Ilartmann, and Deyeuxia neglecta Ehrh. The figure, however, represents a broader 
panicled state than is usual. The name has been applied to a species from the high 
interior plains, which is 0. robusta Vasey. 
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No. 57. 

CALAMAGROSTIS SYLVATICA var. Longifolia Vasey, Contr. 

Nat. Herb. iii. 83 (1892). 

Plant perennial, densely tufted, with numerous sterile shoots from a creeping 
rootstock. 

Culms erect, simple, or branched at the base, leafy nearly to the pauicle, 10 to 15 
inches tall. 

Leaves of sterile shoots numerous, with close sheaths and involute blades* equal- 
ing tlie culms: leaves of the culm 2 or 3; sheaths nearly smooth, striate, rather loose 
above, half open at the throat, equaling or exceeding the internode«; blades flat or 
loosely involute, setacex)usly point^ed, scabrid above, equaling those of the sterile 
shoots; ligule obtuse, 1 to 2 lines long. 

Inflorescence a close-flowered, erect, sjuke-like panicle 2 to 4 inches long; rays 4 to 
at each of the 8 to 10 nodes, erect or almost appressed, unequal, i inch long or less, 
divided and spikelet-beaWng to the base. 

Spikelets 3 to 4 lines long, with 1 perfect floret and a pilose, sterile pedicel; empty 
glumes div- ergent, nearly equal, exceeding the floret, lance-ovate, acute or awn-pointed, 
nearly smooth, 3 to 4 linos long, the first 1-nerved, the sexjond 3-nerved; floral glume 
ovate-oblong, 2-lobed, each lobe terminating in two setaceous points formed by the 4 
hispid, excurrent nerves, membranaceous and smooth below, 2 J to 3 lines long; awn 
arising below the middle, 4 to 5 lines long, much exceeding the glumes; palet lance 
oblong, 2-toothed at the apex, thin, the 2 keels contigucms above, J line shorter than the 
glume; grain cylindrical, with a ftirrow on one side, yellow, IJ to 2 lines long; hairs 
of the callus half as long as the floret, and those of the rudiment two-thirds as long. 

Plate LVII; a, spikelet with glumes s])read somewhat to show the floret and ster- 
ile pedicel; 6, first empty glume; c, second empty glume; <2, floral glume, dorsal view ; 
c, palet. 

Collected by H. N. Bolander (No. 6470) along the Mattole Kiver, Humboldt County, 
California. Well marked by the long, involute leaves and the conspicuous hairs of the 
callus. 
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. No. 58. 

DESCHAMPSIA ELONGATA (Hook.) Munrt). in Benth. PI. Hartw. 342 

(1857); Aira eUngata Hook. Fl. Bor. Amer. ii. 243 (1840!). 

Plant annual, tufted, with fibrous roots. 

Culms erect, simple, slender, smooth, naked above, 12 to 18 inches tall. 

Leaves of culm usually 2, the first with a very short, open sheath and slender, in- 
volute blade 3 to 6 inches long, the second with long, smooth, striate sheath, rather 
loose and half open above, and a slender, involute blade 1 to 3 inches long; ligule 
membranac»eous, nearly acute, 1 to 2 lines long, decurrent. 

Inflorescence a linear, strict, erect or slightly nodding panicle 6 to 8 inches long; 
rays mostly in twos, unequal, 2 inches or less long, erect, scabrous, bearing 3 to 5 
spikelets on appressed i)edicel8. 

iSpikelet^ lanceolate, somewhat compressed, 2i to 3 lines long, 2flowered, with a 
rudiment of a third; empty glumes nearly equal, lanceolate, acute, purplish aix)V€», 
slightly hispid on the keel, 3-nerved, 2 J to 3 lines long; floral glume broadly oblong, 
erpially 4-toothed at the truncate apex, convex, membranaceous, smooth except the 
few pilose hairs at the base, obscurely 5-nerved, 1 to IJ lines long; awn arising near 
the middle, about 1 line long; palet broadly lance-oblong, 2- or 4-toothed at the apex, 
slightly hispid on the 2 keels; grain elliptical, yellow, f{ line long; lodicules usually 
present but small; internode of rachilla § line long, pilose especially above. 

Plate LVIII; a, spikelet partly dissected; &, floret; o, floral glume, dorsal view. 

California, near the coast in the vicinity of San Francisco and northward to 
Oregon. Also extending eastward to Idaho and Montana. In some localities very 
abundant^ and furnishing a considerable amount of pasturage. 
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No. 59. 
DESCHAMPSIA HOLCIFORMIS Presl. Eel. Ha^nk. i. 251 (1830). 

Plant perennial, tnfted, with numerous sterile shoots from a creeping rootstock. 

Culm erect, simple, terete, striate, smooth, rather robust, 20 to 30 inches tall. 

Leaves of radical tufts, and of sterile shoots, with smooth, chartaceous sheaths and 
slender, involute blades 8 to 12 inches long: leaves of the culm usually 2^ sheaths 
smooth, striate, rather loose, half open above, exceeding the internodes; blades involute, 
rather rigid, scabrid on the prominent nerves above, about 1 line wide, 3 to 6 inches 
long; ligule membranaceous, nearly acute, decurrent, 2 lines long. 

Inflorescence an erect, closely flowered, somewhat interrui)ted, lance-oblong pani- 
cle, 4 to 6 inclies long; rays 3 to 7, in glomerate clusters at the 8 to 10 nodes of the 
slightly hispid axis, ascending, 1 inch long or less, subdivided, and densely flowered 
nearly to the ba«e with short-pedicelled, appressed spikelets. 

Spikelets oblanceolate, slightly compressed, 2-flowered with a sterile rudiment, 3 
lines long; first empty glume lance-oblong, acute, carinate, hispid on the keel, 2 lines 
long; second empty glume broadly lanceolate, acute, convex, 3-nerved, hispid on the 
keel, 2i lines long; floral glume oblong, equally 4-toothed at the truncate apex, convex, 
thicker than the empty glumes, minutely scabrid, pilose at the base, 5-nerved, 2 lines 
long; awn slender, 1 line long, arising below the middle sinus; palet broadly lance- 
oblong, emarginate at the apex, slightly hispid on the 2 keels; grain elliptical, J line 
long, nearly equaled by the 1 or 2 lodicules; rachilla and sterile pedicel pilose, each 
1 line long. 

Plate LIX; a, spikelet partly dissected; 6, floret opened; c, first empty glume; 
dj second empty glume; c, floral glume. 

California, near the coast. It is probably of some value for hay and forage in the 
low marshes along the coast. It varies greatly under different conditions, some forms 
with loose panicles even approaching D, ccespitosa. 
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No. 60. 
TRISETUM BARB ATUM Steud. Syn. PI. Gram. 229 (1855). 

Plant perennial, few culms in a stool, with fibrous roots. 

Culms erect, or decumbent at the base, often branched below, smooth, leafy nearly 
to the panicle, 2 to 3 feet tall. 

i/6at?e« of the culm 3 or 4; sheaths sparsely retrorsely hispid, half open above, 
shorter than the internodes; blades scabrid, sparsely hairy or nearly smooth, 2 to 3 
lines wide, 3 to 6 inches long; ligule obtuse, erose, 1 line or less long. 

Inflorescence a loose, open, or often rather constricted, erect or fiexuous panicle 
4 to 8 inches long; rays 2 to 5 at each of the 4 to nodes, scabrid like the axis> 
unequal, 3 inches long or less, spikelet-bearing toward the ends. 

SpikeletH loosely 3- to 6-flowered, 7 to 10 lines long; first empty glume very nar- 
rowly ovate, subulate-acute, carinate, membranaceous and smooth, except the promi- 
nent, slightly hispid keel, 3 to 4 lines long; second empty glume lance-ovate, acute, 
often involute subulate, slightly hispid on the keel, 3-nerved, 5 to G lines long; tloral 
glume lanceolate, with two teeth, each about i line long, at the ai)ex, pubesceiit 
throughout, 5- to 7-nerved, 5 to 7 lines long; awn arising at 'the base of the sinus, 
rather coarse, hispid and slightly twisted below, bent, ^ to J inch long; palet linear, 
thin, ciliate on the keels above, 4 to 5 lines long; grain spindle-shaped, redclishbrown, 
subtranslucent, 3 to 4 lines long; inteniode of rachilla slender, about Ij lines long. 

Plate LX; a, first empty glume; ft, second empty glume; c, floral glume, side 
view; dj floral glume, dorsal view; e, palet, not opened; /, grain. 

Southern Califomiji. The description in Botany of California seems to include in 
some characters the variety major Vasey, which diflfers from the type in having larger 
spikelets and broader empty glumes moi e or less plainly 3- and 5-nerved, respectively. 

Prof. Thurber, in Botany of California, is authority for the reference of this species 
to T, barbatum Steudel, and only from description. The name does not occur in Fcmr- 
nier's Gramin^es Mexicaines, and we have seen no authentic specimens of the species. 
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No. 61. 

DANTHONIA CALIFORNICA Boland. Proc. Cal. Acad. ii.l82 (18G2). 

Plant x)erennial, usually pale green, often purple in the inflorescence. 

Culms erect, or geniculate at the lower nodes, smooth, slender, thickened at the 
base, leafy nearly to the pauicle, 1 to 2^ feet tall. 

Ijeaves of radical shoots numerous, with short sheaths and slender, involute 
blades 4 to 8 inches loug : leaves of the culm 4 to 6 ; sheaths rather loose, closed at the 
hairy throat, striate, usually pubescent, mostly shorter than the nearly equal inter 
nodes; blades flat or loosely involute, scabrous, especially toward the involute points, 
often thinly pubescent, 2 to 5 inches long; ligule nearly obsolete. 

Inflorescence a short, simple panicle of 3 to 8 spikelets on spreading, flexuous 
pubescent pedicels about e(|ualing the spikelets. 

Spikelets cuneate, compressed, 6- to 8-flowered, 6 to 8 lines long; empty glumes 
lance-ovate, with long, carinate or involute points which are obtuse when unrolled, in- 
distinctly 3- to 7 nerved, about equal, 6 to 7 lines long; floral glume broadly laucc- 
oblong, acuminate, with 2 teeth 1 line long at the apex, smooth except a tuft of 
pilose hairs midway on each margin or often slightly ciliate on the margins through- 
out, 9- to 11-nerved, 4 to 5 lines long; awn arising at the base of the sinus, slightly 
hispid, often twisted and bent, 3 to 5 lines long; palet oblong, 3-toothed at the apex, 
margins flatly infolded, ciliate on the prominent keels, 3 to 3^ lines long; stamens 3, 
with brown anthers, 1^ lines long, exserted; ovary smooth; grain opaque, nearly 2 
lines long; lodicules 2, rather fleshy, 3-lobed above, J line long; internode of rachilla 
pubescent, less than i line long, the upper joint usually bearing an awned rudiment. 

Plate LXI; a, spikelet with florets spread somewhat; 6, first empty glume; 
c, second empty glume; d^ floral glume; e, palet;/, floret. 

Central Galifornia northward to Washington and eastward to Nevada and Montana. 
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No. 62. 
MELICA BROMOIDES Gray, Proc. Amer. Acad. vlii. 409 (1873). 

Plant perennial, tufted, bulbous at the base. 

Culms erect, simple, slender, smooth, 2 to 4 feet tall. 

Leaves of culm 4 to 6; sheaths retrorsely scabrid, close, half open at the throat, 
mostly shorter than the intemodes; blades flat or loosely involute, scabrid above, 
slender-pointed, 1^ to 4 lines wide, 6 to 12 inches long; ligule membranaceous, round- 
ish obtuse, about 1 line long. 

Inflorescence^ a loose, erect, or somewhat flexuous panicle, often secund, 6 to 10 
inches long; rays mostly in twos at the 6 to 8 rather distant nodes of the scabrous 
common axis, 3 inches long or less, bearing pedicellate spikelets beyond the middle or 
scattiered throughout. 

Spikelets lanceolate, compressed, rather loosely 4- to 6-flowered, 6 to 9 inches long; 
empty glumes ovate, acute, smooth, membranaceous above, purple below, the flrst 
3-nerved at base, 2 to 3 lines long, the second 1 line longer and 6-nerved below; floral 
glume broadly lanceolate, usually unequally 2-toothed or emarginate, scarious-margined 
above, minutely scabrid, 7-nerved, 4 to 5 lines long; palet lance-oblong, nearly acute 
at the apex, pubescent on the 2 keels, 3 to 3^ lines long; stamens 3, on slender fila- 
ments. 

Plate LXII; a, spikelet; hj empty glumes; e, floral glume, dorsal view; d^ palet 
with margins infolded. 

California to Oregon, in the mountains^ It would probably be valuable in culti- 
vation on the higher mesas. 



No. 63. 
MELICA BULBOSA Goyer. Hook. Journ. Bot..& Misc. viii. 10 (1856). 

Plant i>ereuiiial, tufted, bulbous at the base, with rather coarse roots. 

Culms erect, simple, sleuder, smooth, 1 to 2 feet tall. * 

Leaves of culm 3 to 0; sheaths retrorsely scabrid or nearly smooth, close, closed 
to the throat, exceeding the internodes; blades flat or involute, attenuate jwiuted, 
scabrous on both sides, mostly erect, 5 to 10 inches long; ligule obtuse or often den- 
tate, 2 lines long. 

Inflorescence an erect, strict, linear x)anicle 4 to 6 inches long; rays mostly alter- 
nate, erect, scarcely exceeding the intervals, j to IJ inches long, bearing 1 to 4 erect, 
pedicellate spikelets scattered along the entire length. 

Spikekts rather turgid, lance-oblong, 4 to 5 lines long, 3- to 6-flowered, with a rudi- 
ment; first empty glume oblong, obtuse, thin, 3- to 5-nerved, 3 lines long; second 
empty glume oblanceolat^, obtuse, minutely scabrid, 5- to 7-nerved, 3A to 4 lines long; 
floral glume broadly oblanceolate, obtuse or barely acute, scabrid, purple above, 
7-nerveii, 3J to 4 lines long; palet oblanceolate, ciliate at the rounded apex and on 
the two keels, which are nearly marginal and inarched above, 2^ to 3 lines long; inter- 
node of rachilla nearly glabrous, ^ line long. 

Pi.ATK LXIII; a, spikelet with florets in natural position; ft, spikelet with florets 
spread and opened Uy show the difterent parts; c, floral glume, dorsal view. 

California to Washington, mostly in the Sierra Nevada and Cascade ranges. Its 
bul)x)us, perennial character, slender culms, and abundant leaves indicate that it might 
l)e of considerable value. It is a rather i)retty and attrjictive grass, as is evidene^ed 
by the amount of attention and the number of names that botanists have given it. 
The species described as M. bullosa in Botany of CaUfornia is plainly something dif- 
ereut from Geyer's si)ecies. 
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No. 64. 
MELICA FRUTESCENS Scribn. Proc. Acad. PhUa. for 1885, 45 (1885). 

Plant perennial, tufted, or in small bunches, with rather strong roots. 

Culnis erect, simple, or branched below, stout and almost woody at the base, leafy 
throughout, 2J to 3^ feet tall. 

Leaves of culm 5 to 7, or on the branching forms more numerous; sheath 
striate, somewhat retrorsely scabrid, closed, usually purple below, exceeding the iii- 
temodes; blades flat or involute toward the slender points, scabrid on both sides, 
5 to 12 inches long; ligule acute, lacerate, or thinly fimbriate, 2 to 4 lines long. 

Inflorescence an erect, strict, linear panicle, somewhat interrupted below, almost 
spicate above, 6 to 12 inches long; rays mostly in pairs, unequal, 3 inches long or less, 
appressed, spikelet-bearing to the base or the longer ones naked below. 

Spikelets oblanceolate, turgid, 5 to 7 lines long, with usually 5 perfect flowers 
and a more or less developed rudiment; first empty glume lanceolate, acute, often 
denticulate near the apex, thin, minutely scabrid, 5- to 7-nerved, 5 lines long; second 
empty glume oblanceolate, acute, thin, membranaceous above, 7-nerved, 6 lines long; 
floral glume lanceolate, obtuse, thin, herbaceous, and 7-nerved to the middle, thin, 
membranaceous above, minutely scabrid throughout, 4 to 4^ lines long; palet oblan- 
ceolate, rounded at the apex, nervose, minutely scabrid, ciliate on the keels, which are 
arched and nearly marginal above, 2 lines long; grain oblong, with a slight beak, 
brown, flat on one side, wrinkled, 1 line long; internode of rachilla minutely pubes- 
cent, disarticulating at the base of each floret. 

Plate LXIY; a, panicle of the larger form; i>, spikelet with florets spread 
about as they are at maturity; c, floret of larger-flowered form; dj floret of typical 
form ; e, grain. 

Southern California and adjacent Lower California and Mexico. Somewhat 
bunched (growing in dense clumps) in the vicinity of San Diego; less so at higher 
elevations. The thin, papery tips of the glumes give the panicle a white api>earance. 
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Ko. 65. 
MELICA FUG AX l^olaud. Proc. Cal. AvM. iv. 104 (1870). 

Plant perennial, strongly bnlbouft, with a contorted rootstock bearing the remains 
of old bulbs, roots finely lauate. 

Culins erect, rarely branched, slender, wiry, retrorsely liis])id, naked above, 1 t^)2 
feet tall. 

Leaven of culm 1 or 2; sheaths reti'orsely scabrid, close, half open at the throat, 
exceeding the short, lower internodes; blades fiat or somewhat in volutin toward the 
attenuate points, scabrous or minutely pubescent, 1 to 2 lines wide, 3 to 6 inches long; 
ligulc lac>erate, about 1 line long. 

Inflorescence a loose, open, erect panicle, 4 to inches long, rarely unexpanded and 
linear, often with small, lateral panicles in the upper sheath; branches mostly in twos 
or threes at the 4 or 5 rather distant nodes, unequal, horizontal, bearing 1 to 4 spike- 
lets toward tlie extremities. 

SpikeUts oblong, about 5 lines long, with 2 to 4 perfecit florets and a rudiment, er(»ct 
and imbricated, de<dduou8; first emptj' glume broadly ovate-oblong, (>l)tuse, often 
toothed on one or both sides below the ai)ex, smooth, purple, 1 -nerved, scarious- 
margined, 1^ lines long; second emi)ty glume broadly lance^ilate, obtuse or barely 
acute, smooth, obscui'ely 3- to 5-nerved, scaricms-margined, 2J lines long; floral glume 
broadly obovate-oblong, minutely roughened, purjdenear the narrow, scarious margin, 
7-nerved, 2 to 3 lines long and more than half as wide; palet lance-oblong, obtuse, 
minutely pubescent on the arched keels, slightly slunter than the glumcr; grain oblong, 
curved, 1 line long; internode of rachilla yellow, tuberculate, glabrous. 

T*T^ATE LXY; a, spikelet with mature florets in positi<m; />, sjiikelet partly dis- 
sect<Hl and the ])art« of the florets spread open. 

(California to Washingt4)n, mostly in the m<mntain valleys. Evidently a grass of 
some promise if introduced in cultivation. 
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No. 66. 
MELIC A HARFORDII Boland. Proc. Cal. Acad. iv. 102 (1870). 

Plant perenuial, tufted or in " buucbes, " with a rootstock and rather coarse roots, 
but not bulbous. 

Culms erect, branched below, slender, rather wiry, smooth, leafy nearly to the pani- 
cle, 3 to 5 feet tall. 

Leaves of culm about 5 ; sheaths slightly scabrid, striate, closed, about equaling the 
intemodesj blades flat or involute, scabfid above, slender pointed, somewhat auric- 
ulate-lobed at base, 1 to 3 lines wide, 6 to 10 inches long; ligule 1 to 2 lines long. 

Inflorescence a linear, strict, erect or slightly nodding panicle, 6 to 12 inches long, 
including the lower node which is usually distant from the others; rays mostly in 
twos at the 5 or 6 nodes, scabrous, erect or appressed, unequal, 2 inches long or less, 
bearing 1 to 3 erect, short-pedicelled spikelets. 

Spikelets narrowly lanceolate, 5 to 7 lines long, the florets well imbricated or at 
length somewhat spreading, readily disarticulating even in young specimens; empty 
glumes oblanceolate, obtuse or barely acute, minutely scabrid, purple-nerved, the first 
5-nerved, 3 to 4 liues-long, the second J line longer and 5- to 7-nerved; floral glume 
lanceolate, barely acute or emarginate or sometimes short-awned, scarious-margined 
above, minutely appressed, silky throughout, pilose on the marginal nerves below the 
middle, 7- to 9-nerved, 4 to 5 lines long; palet oblong, obtuse or emarginate, pubescent 
on the two arched keels, 3 to 4 lines long; grain linear, 2-horned at the ai)ex, dark 
purple, 2 lines long. 

Plate LXVI; a, spikelet with florets spread out; &, floret with awned glume; Cy 
floral glume, dorsal view. 

California to Washington, mostly in the mountain valleys and on the foot hills. 
Less likely to be of value in cultivation, bec^ause of its bunched habit and rather stiff 
culms. 
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Ko. 67. 
MELICA STRICT A Boland. Proc. Cal. Acad. iii. 4 (1863). 

Plant perennial, densely tufted, pale green with whitish inflorescence, or purple 
and brown in the inflorescence and lower sheaths. 

Culms erect, or geniculate below, branched at base, retrorsely velvety-pubescent 
or scabrous, leafy nearly to the panicle, 1 to 2 feet tall. 

Leaves of culm 2 or 3; sheaths striate, retrorsely velvety-pubescent, closed to the 
throat, exceeding the internodes; blades flat or involute toward the rather rigid points, 
subauriculate at ba«e, velvety-pubescent on both sides or scabrid above, erect, 1 to 2 
lines wide, 3 to 4 inches long; ligule about 2 lines long. 

Injiorescence an erect secund panicle of 6 to 12 nodding spikelets, the scabrous 
rays mostly single, erect and api)ressed, making the panicle appear simple. 

Spikelets obovate, 5 to 7 lines long, with 2 or 3 perfect florets and rather large 
rudiment; empty glumes lance-oblong, narrowed below, obtuse or barely acute, thin, 
smooth, 5-nerved, 4 to 6 lines long, the first slightly shorter; floral glume lanceo- 
late, acute, uunutely hispid, 7-nerved, often with less prominent intermediate nerves 
toward the base, 4^ to 5^ lines long; palet obovate-oblong, obtuse, minutely hispid, 
pubescent on the arched keels; stamens 3, with rather short anthers; internode of 
rachilla straight, nearly smooth, 1 to 2 lines long. 

Plate LXVII; a, spikelet with florets nearly in natural position at maturity; 6, 
floret opened. 

California to Oregon, and extending eastward to Nevada. 
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No. 68. 

PLEUROPOGON CALIFORNICUM Vasey; Lophochl^ena Cali/ornica 

Nees. Ann. Nat. Hist. i. 283 (1838). 

Plant apparently annual, tufted, with fibrous roots. 

Culms erect or somewhat decumbent at base, rather weak, smooth, leafy nearly to 
the panicle, 2 to 4 feet tall. 

Leaves of culm 3 or 4; sheaths smooth, equaling or exceeding the intemodes, the 
lower ones short and membranaceous, the uppermost loose and long, half open at the 
throat; blade flat or folded, blunt-pointed, smooth or barely rough above, 1 to 3 lines 
wide, 3 to 12 inches long; ligule very thin, nearly acute, 2 to 3 lines long. 

Inflorescence an erect or somewhat flexuous, .simple, secund panicle of 6 to 12 
spikelets, ascending on pedicels 2 to 3 lines long at intervals of 1 inch or more. 

Spikelets linear-oblong, 10- to 20-flowered, 1 inch long or less; empty glumes 
oblong, obliquely obtuse, thin-membranaceous, smooth, 1-nerved below, the first 1 to IJ 
lines long, the second 1 line longer; floral glume lance-oblong, erose or dentate at the 
membranaceous, obtuse apex, scabrous, strongly 7-nerved, 3 to 4 lines long; awn aris- 
ing below the apex, 1 to 5 lines long; palet oblong, obtuse, nearly equaling the glume, 
with flatly infolded margins, an acute wing midway on each keel, and shorter teeth 
above; stamens 3, with linear anthers; grain reddish brown, oblong, strongly fur- 
rowed, 1 line long; internode of rachilla smooth, 1 line long, disarticulating below the 
rather prominent ring at the base of each floret. 

Plate LXVUI; a, empty glumes; 6, floret; c, floral glume, dorsal view. 
California to Oregon, in rather low meadow land. 
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No. 69. 

PLEUROPOGON REFRACTUM Vasey; Lophochlwna refracta Gray, 

Proc. Amer. Acad. viii. 409 (1872). 

Plant perennial, tufted, from a strong, creeping rootstock. 

Culms erect, simple, smooth, leafy to the panicle, 2 to 4 feet tall. 

Leaves of culm 3 or 4; sheaths nearly smooth, striate, open at the throat, equal- 
ing or slightly exceeding the long internodes; blade flat or folded, scabrid above, 
abruptly pointed, 2 to 4 lines wide, lower ones 6 to 10 inches long, uppermost 1 to 2 
inches long; ligule truncate, 1 to 2 lines long. 

Inflorescence an erect, simple, secund panicle of 6 to 10 spikelets pendent on slen- 
der, recurved pedicels 1 to 2 lines long at intervals of 1 to 3 inches on the slender, 
flexuous axis. 

SpiMets linear-oblong, 8- to 12-flowered, about 1 inch long; empty glumes lance- 
oblong, obtuse, or emarginate, often denticulate, thin, smooth, l-nerved, 2 to 2^ lines 
long, the second slightly longer; floral glume lance-oblong, erose, or dentate at the 
rather truncate, membranaceous summit, nearly smooth, prominently 7- to 9-nerved, 
3^ to 4 lines long; awn arising at the apex, 2 to 4 lines long; palet linear, emarginate, 
the margins flatly infolded, with a rather obtuse wing midway on the back of each 
keel, few if any teeth above, i line shorter than the glume; stamens 3; ovary smooth, 
with 2 stigmas plumose near the ends; grain oblong, dark brown, 2 lines long. 

Plate LXIX; a, spikelet; 6, floret opened; o, floral glume, dorsal view. 

Oregon and Washington, in cold, damp bogs and along mountain streams. This 
may be distinguished from the preceding species by its more robust habit, pendent or 
reflexed spikelets, and blunt wings on the palet. 
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No. 70. 
UNIOLA PALMERI Vasey, Gard. & For. ii. 401 (1889). 

Plant perennial, with a strong rootstock, dioecious. 

Culms nearly erect, rigid, smooth, 2 to 4 feet tall. 

Leaves numerous, distichous, with smooth, close, scarious-margined sheaths open 
above, and erect or slightly spreading, smooth, involute, sharp-pointed blades 4 to 8 
inches long, more numerous and longer above; ligule nearly obsolete, with slight 
woolly tufts at the angles. 

Inflorescence of staminate plant a firm, erect or slightly nodding panicle, 8 to 10 
nches long, somewhat secund; rays mostly in twos or threes, erect, unequal, the lower 
ones 1 to 4 inches long and often subdivided. 

8pikelets linear-oblong, compressed, 7- to 9-flowered, 8 to 10 lines long; empty glumes 
narrowly ovate-lanceolate, acute, smooth, the first 1-nerved, 3^ lines long, the second 
^ line longer, obscurely 3-nerved; floral glumes lance-ovate, acute, smooth, 9- to 11- 
nerved, 4 lines long, the lower 1 or 2 floral glumes and some of the uppermost usually 
empty; palet linear-oblong, smooth on the 2 keels, 3^ to 4 lines long; stamens 3. 

Inflorescence of pistillate plant an oblong panicle included at the base, 4 to 6 
inches long, denser than the staminate panicle, rays few and short. 

8pikelets turgid, lance-oblong, 7- to Oflowered, 1 to IJ inches long; first empty 
glume linear-lanceolate, acute, smooth, 1-nerved, 4 to 6 lines long; second empty glume 
ovate, acute, carinate, 3-nerved, 4 to 6 lines long; floral glumes ovate-lanceolate, acute, 
sciarious-margined, 11- to 15-nerved, 6 to 7 lines long, 1 or 2 of the lower floral glumes 
usually empty; palet lance-ovate, nearly acute, smooth, obscurely 3-nerved On eacli 
side of the 2 keels, 4 to 5 lines long; grain linear oblong, with a scar on one side 
and a shallow channel on the opposite side, brown, about 3 lines long including the 
persistent, triangular, bifid style; internodes of .the rachilla smooth, nearly 1 line 
long, disarticulating between the flowers. All the glumes and palets in each sex are 
rather thick and rigid. 

Plate LXX; 1, staminate panicle; 2, pistillate panicle; a, staminate spikelet 
opened; 6, pistillate spikelet opened, showing the grain from the side next the palet. 

Sonora, Mexico. Covering large areas on the banks of the Colorado River near 
its mouth, growing only where flooded at high tide; probably also along the river 
into Arizona. The grain is gathered and used by the Indians of the region. 
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No. 71. 
POA ARCTIC A R. Br. Clilor. Melv. 288 (1823). 

Plant percuiiiiil from » stoloniferoiia rootstock, usually purple iu the inflorescence. 

Cuba erect, or sometimes rather weak and geniculate below, smooth, 6 to 15 
inches tall. 

Leaves oi' the culm usually 2; sheaths equaling orexceedingtheinternodes, smooth, 
striate, usually rather close; blades narrowly linear, 1 to lA linos wide, 1 to 2 inches 
long, hispidulous above or nearly smooth; ligule 1 line hmg or less. 

Inftorescence a loose, ovate or oblong panicle 1 to 3 inches long; rays mostly in 
])air8 at the 5 to 7 nodes, slender, smooth, divided near the ends and bearing 2 to 4 
spikelets on pedicels 2 to 3 lines long. 

SpikeleU obovate, turgid or sometimes spreading and flattened, 3- to 6-flowered, 
2i to 3 lines long; first empty glume ovate, acute or barely obtuse, carinatc, thin, 
smooth, usually puri)li8li throughout, 1 -nerved or rarely 3-nerved at the base, 1 to 
14 lines long; second empty glume broader, less acute, convex, smooth, 3-nerved, IJ 
lines long; floral glume ovate, obtuse or barely acute, convex, membranaceous above, 
5-nerved, the two inner lateral nerves often obscure, pubescent on the lower lialf, 
usually villous on the outer lateral nerves and midnerve, 1^ to 21ines long; w^eb at 
the base about equaling the glume; palet linear-oblong, slightly bitid at the apex, 
ciliate on the 2 keels, 1 to IJ lines long; grain somewhat triangular, § line long; 2 
lodiculesmore or less prominent, oneusually broad and dentate and the other lanceolate. 

Plate LXXI: a, spikelet; ^, empty glumes and floret partly dissected; c, first 
empty glume; ^/, se<j(uid empty glume; €,, floral glume; /, pistil nearly mature. 1, 
from Rocky Mountains in British Columbia; 2, Ungava Bay, Labrador; 3, Fort Con- 
ger, Grinnell Ljind, Lieut. Greeley and D. L. Brainard, typical form; 4, Kelso Moun- 
tain, Colonulo. 

Alaska to Greenland and south in the Rocky Mountains to Colorado. Tliis species 
is distirtct from V. cenisia All. in being smaller in size, having smoother rays and 
smaller, fewer flowered spikelets. The floral glume in P. cenisia is pubescent only on 
the midnerve and outer lateral nerves, while in P. arctica it is pubescent throughout 
below. Probably Fig. 4 should be excluded from this species. 
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No. 72. 
POA ARGENTEA Howell, Bull. Torr. Club, xv. 11 (1888). 

Plunt perennial, cespitose, having numerous sterile shoots and a stoloniferous 
rootstock. 

Culma erect, or slightly decumbent at the base, smooth, naked above, 6 to 10 inches 
tall. 

Leaven of sterile shoots with loose, scarious sheaths and narrow, loosely involute, 
erect blades 3 to 4 inches long: leaves of the culm 2 or 3; sheaths striate, smooth, 
loose, open at the throat, exceeding the short lower internodes; blades flat or folded, 
blunt-pointed, 1 inch long or less; ligule 1 to 2 lines long, decurrent. 

Inflorescence a rather closely flowered, oblong panicle 1 to 2 inches long; rays 
solitary or in twos at the 5 or G nodes, erect or slightly spreading, unequal, f inch 
long or less, spikelet-bearing near the extremities. 

SpikeletH lance-oblong, 3 to 3 J line^ long, 2- or 3 flowered with a rudiment; emi>ly 
glumes oblong, obtuse, thin, smooth, the flrst 1-nerved, about 2 lines long, the second 
3-nerved at the base and slightly longer than the flrst, but neither equaling the lower 
florets; floral glume oblong, crosely dentate at the thin, membranaceous, truncate 
apex, smooth, 5nerved, 2 to 2^ lines long; palet oblong, emarginate, nearly as long 
as the glume; stamens 3, slightly exserted; internode of rachilla smooth, less than ^ 
line long. 

Plate LXXII; a, spikelet; 6, floret with glume and palet spread. 

Oregon, growing in dense tuft^, in shaded but rather dry places in the mountains, 
at an altitude of 5,000 or 6,000 feet. The membranaceous glumes give the panicle a 
silvery appearance. 
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No. 73. 
PO A BOLANDERI Vasey, Bot. Gaz. vii. 32 (1882 . 

Plant perennial, loosely tufted. 

Culmft erect, or slightly geniculate below, somewhat tliiekened at the base, smooth, 
leafy to the middle or above, 1 to 2 feet tall. 

Leaves of the radical lufts thin and lax, smooth, 3 to G inches long: leaves of the 
culm 3 or 4; sheaths smooth, close, closed at the throat, shorter than the rather long 
internodes; blades flat, rather abruptly pointe^l, thin, smooth, IJ to 2 lines wide, 2 
to 4 inches long; ligule obtuse, 1 J to 2 lines long. 

Inflorescence an erect, slender or at length spreading panicle (perhaps coiitracted 
after flowering), 4 to 6 inches long; rays smooth like the axis, 2 to 5 at each of the 4 
or 5 distant nodes, erect or at length horizontal, spikelet-bearing towards the extrem- 
ities, the subdivisions and short i>edicels appresse<l, making the spikelets ap]>ear almost 
sessile on the primary rays at intervals about equaling their own length. 

SpiJcelets 1- to 3-flowered, IJ to 2 lines long; empty glumes ovate, nearly acute, 
smooth, the first 1-nerved, 1 line long, the second obscurely 3-nerved and longer than 
the first but not equaling the lower floret; floral glume ovate-oblong, obtuse or barely 
acute, too narrow to envelope the mature grain, scarious-margined, nearly smootli 
except the slight web at the base, H-nerved, IJ lines long; palet oblong, obtuse, green, 
nearly smooth, slightly shorter than the glume; grain lanceolate, slightly flattened, 
acute at each end, yellow, nearly translucent, 1 line long ; intemode of rachilla smooth, 
i line long, easily disarticulating between each floret, leaving the empty glumes. 

Plate LXXIII; a, plant with panicle cx)ntracted; ft, plant ^th oi>en panicle; c, 
spikelet; cZ, floral glume, dorsal view; e, grain. 

California, in the region of Lake Tahoe, and at a few other localities in moist, alka- 
line soil. 
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No. 74. 

POA FENDLERIANA (Steiid.) Vusey; EragroHiiH Fmdlcriana Steiid. Syii. 

Grsiiii. 278 (1855). 

Plant perennial, densely tufted or in '' bunches.'' 

Culms erect, simiile, scabrid or nearly smooth, leafy to the middle or above, 1 to 2 
feet tall. 

Leaven of radical tufts and sterile shoots very numerous, with smooth scarious 
sheaths and rather rigid, flat or conduplicate, scabrous bhules 1 line wide and to 12 
inches long : le4ives of the culm 1 to 3 ; sheaths scabrid above, stiiate, rather loose, oi>en 
near the throat, shorter than the intemodes; bla^les 2 to 4 inches long; ligule de<rur- 
rent, 1 to 2 lines long. 

Inflorescence a rather closely flowered, oblong i)anicle 3 to (> inches long; rays mostly 
in twos or threes at the 7- to 10-nodes, minutely scabrid, erect or somewhat spreading, 
IJ inches long or less, subdivided and spikelet-bearing to the base or the longer ones 
naked below. 

SpiJcelet'8 compressed, 3 J to '4^ lines long, 3- to 5-flowered with a rudiment; empty 
glumes broadly ovate, acute, carinate, minutely scabrid, 1-nerv^ed or the second 3-nervecl 
below, IJ to 2 lines long, the first slightly smaller, but neither equaling the lower 
florets; floral glume ovate-oblong, erose or emarginate at the obtuse apex, carinate^ 
hispid on the keel above, and more or less pubescent on the marginal nerves and mid- 
nerve below, intermediate nerves less prominent, only the midnerve extending to the 
apex, 2 to 2 j lines long; palet oblong, emarginate, pubescent on the two keels; sta- 
mens 3, nearly sessile in the open, divergent, staminate florets; grain linear, s<»nie- 
what triangular, with a short, membranaceous wing at the apex, 1 line long; interno^le 
of rachilla ^ line long or less. 

Plate LXXTV; a, pistillate spikelet; ft, first empty glume; c, second empty glume; 
dj floral glume; e, ]>alet not opened, ventral view; /, ovaiy and abortive stamens; i/, 
staminate x>a>nicle. 

Southern California, Arizona, and Kevada. This species was named without 
description Sclerochha California Munro in Benth. PI. Hartw. 342 (1857), and was 
described as Atropis CaUfornica Muiu*o in Wats. Bot. Cal. ii. 309 (1880). In Vasey, 
Cat. Grasses of U. S. 81 (1885) it was again changed to Poa CaUfornica^ and by this 
name it is probably most widely known. Besides these proper synonyms, specimens 
have been wrongly named P, andina Nutt. and P. tenuifolia Nutt. It is apparently 
completely di wcious, and this feet is probably one cause for the multiplicity of names 
and the confusion regarding the species. The staminate panicle is more oi)en and 
has fewer spikelets than the pistillate, and the glumes are narrower, thinner, less 
pubescent, and slightly smaller. The spikelets of the staminate plant are flat, with 
divergent florets open at maturity; while those of the pistillate plant are more tur- 
gid, with merely carinate margins, the florets remaining erect and closed. 
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No. 76. 
POA CONFINIS Vasey sp. nov. 

PloTit perennial, e«TS])itofte or tufted, with numerous sterile sboot^ from a creeping 
rootstot^k. 

Culms erect, or slightly decumbent at the base, smooth, slender, leafy to the 
middle or the shorter ones lenity to the panicle, 4 to 12 inches tall. 

Leaves of sterile shoots numerous, with smooth, striate, scarious-margined sheaths 
and slender, involute blades 3 to 6 inches long or as long as the culms: leaves of culm 
2 or 3; sheaths oi)en above, shorter than the internodes; blades involute, ai)iculate, 1 
to 2 inches long; ligule 1 line long or less or nearly obsolete. 

Inflorescence a rather closely flowered; oblong panicle 1 to 2 inches long; rays in 
twos and threes or solitary at the 3 to 6 nodes, unequal, 1 inch long or less, scabrous, 
divided, spikelet- bearing near the extremities. 

Spikelets slightly compressed, 2 to 3 lines long, 3- to 6-flowered with a rudiment; 
empty glumes broadly ovate, acute, l-nerved or obscurely 3-nerved, nearly smooth, 1 
to IJ lines long, the second slightly longer, but neither equaling the lower florets; 
floral glume broadly ovate, acute, somewhat carinate, slightly pubescent or scabrid 
in age, rather thick for the genus, not webbed, 5-nerved, about IJ lines long; palet 
ovate-oblong, obtuse, arched, twists when dry, pubescent on the keels; stamens 
3, with exserted anthers on very slender filaments; ovary smooth, pear-shaped, with 
2 short, feathery stigmas; lodicules J line long; grain ovate, furrowed, rough, yellow, 
1 line long. 

Plate LXXV; a, spikelet; ft, floret with the glume and palet spread to show 
the ripened grain; c, floret with stamens exserted. 

Oregon to Alaska, mostly on the sandy seashore. This species is imperfectly 
dicBcious. Those plants which ripen grain hav^ only al>ortive stamens, while those 
with perfect anthers have only abortive*, pistils. Dr. Thurber in Wats. Bot. Cal. ii. 
312 (1880) referred this species to 1\ abbreviata K. Br., a much smaller Arctic species. 
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No. 76. 
PO A DOUG L ASH Nees. Ann. Nat. Hist. i. 284 (1838). 

Plant perennial, densely tufted, with numerous sterile shoots from a long, nun tin ^, 
stoloniferous rootstock. 

Culms erect, or decumbent at the base, nearly smooth, wiry, leafy to the middle 
or above, 6 to 15 inches tall. 

Leaves of sterile shoots with loose, scarious sheaths and closely involute, rather 
rigid, smooth blades, equaling the culm: leaves of the culm 2 or 3; sheaths scarious- 
margined, smooth, striate, loose, open above, shorter than the internodes; blades 
involute like those below and equaling them; ligule decurrent, 1 to 2 lines long. 

Inflorescence a closely flowered, almost capitate panicle, 1 to 2 inches long and 
nearly 1 inch thick, rays in glomerate clusters, J inch long or less, subdivided and 
densely flowered. 

Spikekts lanceolate, compressed, 5- to 7-flowered, 3 to 5 lines long; empty glumes 
ovate, acute, scabrous, hispid on the keels, scarious-margiued, 3 nerved, 2 to 3 lines 
long, shorter than the lower florets; floral glumes lanceovate, acute, often mucronate, 
pubescent more or less throughout on the back but more so on the raidnerve and mar- 
ginal nerves, the intermediate nerves less prominent, often ciliate on the margins, 2.J 
to 3 lines long; palet oblong, 2-toothed at the ai)ex, pubescent on the keels, nearly as 
long as the glume; stamens 3, with exserted anthers; stigmas 2, feathery to the base 

Plate LXXVI; 1, staminate plant; 2, pistillate plant; a, staminate spikelet; b, 
staminate floret; c, pistillate spikelet; d^ pistillate floret opened. 

California, mostly near the coast from San Francisco southward. This species is 
completely dioecious, the staminate spikelets having slightly smaller florets with thin- 
ner glumes. It has much the appearance of **beach grass'' and was described as 
Brizopyrum Dougla^sii in Bot. Beechey's Voyage. 
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No. 77. 
POA GLU MARIS Trin. Mem. Acad. St. Pet. 8er. 6. i. 379 (1831). 

Plant perennial, with a strong rootstock. 

Culm erect, robust, smooth, striate, 1 to 2 feet tall. 

Leaves of radical tufts and from sterile shoots numerous, with broad, thick, 
striate sheaths and flat, smooth, blunt-pointed blades, 2 to 4 lines wide and 3 to 8 
inches long: leaves of culm usually but 1 above the base; sheaths loose, smooth, striate, 
carinate above, half open at the throat, half as long as the culm; blade flat or folded, 
2 to 6 inches long; ligule 1 line long or less, crenulate and minutely ciliate. 

Inflorescence a closely flowered, contracted, oblong panicle 4 to 8 inches long; rays 
in threes, fours, or fives, smooth, ascending or slightly spreading, unequal, 2 inches 
long or less, divided and bearing numerous rather appressed, short-pedicelled spike- 
lets. 

SpikeUts oblanceolate, about 4 lines long, 3-to 5 flowered, usually with a rudiment; 
empty glumes nearly equal, lance-ovate, acute, carinate, minutely scabrid, rather thick 
for the genus, 3-nerved, 3 lines long; floral glume broadly ovate, acute, often denticu- 
late near the apex, minutely scabrid throughout, pubescent on the keel and margins 
below, 5-to 7-nerved, 2 to' 2 J lines long; palet linear oblong, 4-toothed at the apex, 
pubescent on the 2 keels; grain spindle-shaped, dark reddish brown, 1 line long. 

Plate LXXVII; a, part of branch with spikelets in position; ft, spikelet opened; 
e, empt}*^ glumes; d^ floral glume; 6, palet opened. 

Alaska near the coast, east shore of Hudson Bay, Labrador, and Newfoundland. 
This species is very plainly marked by the broad, blunt leaves ajid the large spikelets 
with thick, scabrous glumes, which give it much the ai)pearance of a Festuca. It has 
not yet been found in California or Nevada, the reference in Bot. Cal. ii. 313 being a 
mistake for Festuca confinis Yasey. 
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No. 78. 
POA HOWEL.LII Vasey & Scribuer sp. uov. 

Plant pereniiial, loosely tufted. 

Culms erect, nesirly smooth, striate, leafy to the middle or above, slightly thickened 
at the base, 1 to 2 feet tall. 

Leaves from the base rather numerous, flat, thin, flexible, 1 to 2 lines wide, 3 to 6 
inches long : leaves of the culm 2 or 3; sheaths striate, nearly smooth, half open above, 
shorter than tbe long internodes; blades flat or involute near the attenuate points, 2 
to 4 inches long; ligule obtuse and lacerate, 2 to 3 lines long. 

Inflorescence a rather loose, open panicle 6 to 8 inches long; rays 2 to 5 at ea(;h of 
the 5 or 6 nodes, divergent or spreading, or contracted and erect until near matiuity, 
slightly scabrid, unequal, 3 inches long or less, spikelet-bearing to the middle or below. 

8pikekts oblong, 2 to 3 lines long, loosely 3- to 5-flowered with a rudiment; empty 

glumes ovate, acute, thin, green, slightly Idspid on the keels, 1- to 3-nerved, 1 to 1^ 

•Jines long, shorter than the lower florets; floral glume ovate, acute, green, except the 

narrow, membranaceous margins, pubescent throughout, but more so on the keel and 

"marginal nerves, 5-nerved, IJ lines long; web at base thin, about equaling or shorter 

Ihan the glume; palet oblong, emarginate, nearly smooth on the green keels, slightly 

^/il&brter than tlie glume; grain lanceolate, flattened, semitransluc^nt, § line long; in- 

'"teVnode of rachilla pubescent, i line long, readily disarticulating. 

*.«.. Plate LXXVIII; a, spikelet; 6, floret; c, mature grain. 

•/.•;; California to Oregon in woods and swamps. 

*•••' Note. — ^The few webby hairs at the base of the floral glume are not figured. 
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No. 79. 
PO A KELLOGGII Vasey sp. nov. 

Plant perennial, tufted, from a stoloniterous rootstock. 

Culms erect, or somewhat decumbent at the base, smooth, leafy nearly to the 
panicle, 2 to 3 feet tall. 

Leaves from the base numerous, with short, scarious sheaths and flat or loosely in- 
volute blades 6 to 12 inches long : leaves of the culm usually 3 ; sheaths nearly smooth, 
striate, nearly equaling or often exceeding the internodes, the upper one lon^ and 
extending nearly to the panicle^ blades loosely involute, 2 to 4 lines long; ligule, 1 
line long or less. 

Inflarescetice a loose, open, pyramidal panicle; rays scabrous like the axis, in twos 
or threes at the rather distant 5 or 6 nodes, divergent or horizontal, 3 inches long or 
less, spikelet-bearing toward the extremities. 

Sptkelets oblong, compressed, 3 lines long, loosely 2- or 3-flowered with a small 
rudiment; empty glumes ovate, acute, hispid on the keels, the first 1-nerved, 1^ lines 
long, the second ^ line longer and 3-nerved; floral glume lance-ovate acute, smooth 
except the long, thin web at the base, 6-nerved nearly to the apex, the midnerve 
barely excurrent, about 2 lines long; palet linear-oblong, 2-toothed, nearly smooth on 
the green keels, 4 line shorter than the glume; stamens 3, slightly exserted; inter- 
node of rachilla smooth, nearly 1 line long. 

• 

Plate LXXIX; a, spikelet with florets lifted out of the empty glumes; 5, floret 
opened. 

California. Ko. 4705 of Bolander's distribution, without locality. This species 
is evidently somewhat dioecious, but with no apparent difference in the spikelets, 
unless the glumes in the pistillate florets thicken as they reach maturity. 
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No. 80. 
POA MACRANTHA Vasey, Bull. Torr. Club, xv. 11 (1885). 

Plant perennialy tufted or Id small "bunches," usually somewhat glaucous, from 
a strong rootstock. 

Culms erect, or somewhat decumbent at the base, often branched below, sm€K)th9 
rigid, leafy nearly to the panicle, 1 to 2 feet tall. . 

Leaves from the base numerous, with loose, smooth sheaths and involute, rigid, 
smooth, curving or recurved blades 6 to 12 inches long, often somewhat constricted 
below the lessinvolutecorneus points: leaves ofthe culm 15 to 4 5 sheaths striate, nearly 
smooth, scarious-margined, loose and open above, exceeding the internodes; blades in- 
volute, pointed, recurved, 2 to 4 inches long; ligule truncate, somewhat erose, decur- 
rent, ^ line long. 

Inflorescence a closely flowered, oblong, rather secund panicle, somewhat inter- 
rupted below, 2 to 4 inches long; rays in twos or threes, erect, unequal, i to 2 inches 
long, spikelet-bearing nearly to the base. 

Spikelets lance ovate, compressed, 6- to 8-flowered, 6 to 7 lines long; empty glumes 
lance-ovate, acute, sparsely hispid on the keels, rather thin, 5- to 7-nerved, 3^ to 4 
lines long, about equaling the lower florets; floral glume broadly lance-ovate, barely 
acute, or more often emarginate, scarious-margined above, strigose-pubescent through- 
out, ciliate on the keel and marginal nerves, 3 J to 4 lines long; palet oblong, emargi- 
nate, pubescent on the keels, the broad margins infolded, nearly as long as the glume ; 
stamens 3 with exserted anthers; grain spindle-shaped, roughly wrinkled, golden 
brown or gray, opaque, 2 lines long; lodicules rather prominent, J line long; internode 
of rachilla thick, pubescent, less than J line long. 

Plate LXXX; a,spikelet; 5, floret opened; c, floral glume, dorsal view; dj grain. 

California to Washington, in the sand along the seashore or along the low river 
banks in the tide- water region. It is dioecious, the staminate panicles being less 
dense, with more compressed, loosely-flowered spikelets and thinner glumes. 




FOA MAC'.iANTH.A 



/ 



No. 81. 

POA NERVOSA (Hook.) Vasey; Festuca nervosa Hook. Fl. Bor. Amer. 251 

(1840!). 

Plant perennial, with a slender, stoloniferous rootstock. 

CulniM erect, slender, smooth, naked ^ of the way below the panicle, 2 to 3 feet tall. 

Leaves of sterile shoots nmnerous, flat or conduplicate, scabrous above, rather thin 
and flexible, 1 to 2 lines wide, 6 to 12 inches long: leaves of the culm usaally 3; sheaths 
close, smooth, striate, shorter than the long internodes; blades flat, scabrous on the 
margins, 2 to 4 inches long; ligule obtuse, 1 to 2 lines long. 

Inflorescence a loose, open, erect or somewhat flexuous panicle 3 to 5 inches long; 
rays 2 to 4 at each of the 6 or 7 nodes, slender, slightly scabrous, 2 inches long or 
less, bearing 2 to 5 spikelets near the extremities. 

SpikeleU compressed, 4 to 5 lines long, rather loosely 4- to 8-flowered with a small 
rudiment; empty glumes ovate, acute, carinate, -hispid on the keels, IJ to IJ lines 
long, shorter than the lower florets; floral glume lance-ovate, barely acute, sciirious 
margined, scabrous on the nerves or throughout, often villous below but not webbed, 
5-nerved, 2 lines long; palet lance-oblong, ciliate on the keels, nearly equaling the 
glume; grain linear, translucent, 1 line long. 

• 

Plate LXXXT; a, spikelet; 5, floret opened. 

Central California to British Columbia and east to Montana in the mountains. It 
is described in Botany of California as P. stenaniha Trin., but the specimens do not 
agree with Trinius's description. It is a very common grass in oi)en pine woods, and is 
considered valuable for stock-gi*azing. 
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No. 82. 
POA PULCHELLA var. MAJOR Vasey var. nov. 

Plant perennial, casspitose at the base, with a branching rootstock. 

Culnis erect, or decumbent below and somewhat geniculate, slender, smooth, 
1 foot tall. 

Leaves from the base numerous, with rather broad, scarious sheaths and fiat or 
convolute, smooth blades 1 line or less wide, 2 to 4 inches long : leaves of the culm usual ly 
2, with close, striate, smooth sheaths shorter than the internodes, and erect, fiat bla<les 

1 to 2 inches long; ligule attenuate-pointed, 2 to 3 lines long. 

Inflorescence a loose, open panicle 2 to 4 inches long; rays slender, nearly smooth, 
flexuous, mostly in pairs at the 4 or 5 nodes, spreading*or horizontal, 2^ inches long 
or less, bearing 1 to 3 spikelets near the extremities. 

lakelets oblong, compressed, 3 to 4 lines long, 3- to 5-flowered with a rudiment; 
empty glumes ovate, acute or obtuse, smooth, the first 1-nerved, 1 to IJ lines long, 
the second 3-nervedand slightly longer than the first, but both shorter than the lower 
fiorets; floral glume lance-ovate, obtuse and erose or nearly acute at the scarious 
apex, minutely scabrid on the keel and nerves or throughout, not webbed, 5-nerved, 

2 lines long; palet oblong, bidentate or obtuse and erose, pubescent on the keels, 
nearly as long as the glume. 

Plate LXXXII; a, spikelet; 5, floret opened. 

Southern Oregon in the same locality as the species proper, which difibrs from 
the variety in being smaller, except in the spikelets, and in the short, filiform radical 
leaves, obtuse ligules, and more obtuse and coarsely erose glumes. Species described 
in Bot. Gaz. vii. 32. 
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No. 83. 
POA PURPURASCENS Vasey, Bot. Gaz. vi. 297 (1881). 

Plant perennial, tufted or cespitose, from a strong rootstock. 

Culms erect, wiry, smooth or slightly scabrid, usually naked al)ove the middle, 10 to 
15 inches tall. 

Leaves of sterile shoots numerous, with short, narrow sheaths and closely involute, 
smooth or s(*abrid, erect blades less then 1 line wide and 4 to inches long : leaves of the 
culm 2 or 3; sheaths striate, smooth, the lower ones short but exceeding the inter- 
nodes, the upper one extending half the length of the culmj blades wider and less 
involute than those of the base or often flat, 1 to 2 inches long; ligule obtuse, 1 line 
long or less or often nearly obsolete. 

Inflorescence a rather closely flowered, oblong panicle 1 to 3 inches long ; rays hispid, 
2 to 4 at eacth 6f the 5 to 7 nodes, 1 inch long or less, nearly erect or somewhat spread- 
ing, subdivided and spikelet-bearing near the extremities or above the middle. 

Spikelets rather turgid, 3- to 5-flowered, 2 J to 3 lines long; empty glumes ovate, 
acute or subobtuse, smooth, 1-nerved or obscurely 3-nerved, 1^ to 2 lines long, shorter 
than the lower florets; floral glume lance-ovate, acute or obtuse, sometimes slightly 
cuspidate, minutely scabrid throughout, hisi)id-ciliate on the keel, narrowly scarious- 
margined above, 5-nerved, 2^ to 3 lines long; palet oblong, obtuse, ciliate on the 2 
keels, 2 lines long; grain oblong, greenish yellow, nearly opaque, 1 line long; inter- 
node of rachilla slender, nearly smooth, about i line long, the ui)per one bearing a 
minute rudiment. 

Plate LXXXIII; a, spikelet; ft, floret. 

Central California to British Columbia and eastward to Colorado. Iv is somewhat 
variable, as any Poa must be with such a range. The first description was based on a 
series of specimens which were uniformly puri)le in the inflorescence, but other forms 
differing only in thik one respect cannot be excluded. 
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No. 84. 

POA THURBERIAN A (O. Ktze.) Vasey; Paniculnria Thurberiana O. Ktze. 

Eev. Gen. VI. ii. 783 (1891). 

Plant perennial, pale green throughout, tufted; roots fibrous. 

Culms erect, clothed at the base with scarious sheaths, leafy to the panicle, 2 to 3 
feet tall. 

Leaves from the base numerous, with smooth, striate sheaths 3 to 5 inches long, and 
slender, scabrid blades, conduplicate or loosely involute, 1 line wide and 4 to 12 inches 
long: leaves of the culm usually 4; sheaths striate, smooth, close, open above, excec^d- 
iug the long internodes; blades 3 to 6 inches long; ligule subacute, wider than the 
blade, decurrent, 2 lines long. 

Inflorescence on erect J narrow, contracted panicle 6 to 12 inches long; rays mostly 
in twos or threes at the 10 to 15 nodes, scabrid like the axis, erect, spikelet-beariiig 
nearly to the base, or the longer ones naked below. 

Spikelets small, 1 J to 2 lines long, with one perfect floret and a rather lai'go rudi- 
ment, or 2 florets and a very small rudiment; empty glumes ovate, subacute, thin, 
nearly smooth, the first 1-nerved, 1 line long, the second 3-nerved below and ^ line 
longer than the first, each about § as long as the adjacent florets; floral glume broadly 
lance-oblong, minutely erose at the obtuse or rounded, membranaceous apex, nearly 
smooth, 5-nerved, IJ lines long; palet puberulent on the 2 keels, about equaling the 
glumes; stamens 3, with short filaments and included ailthers; stigmas small, sessile. 

Plate LXXXIY; a, spikelet with 2 perfect flowers and a rudiment; h. floret and 
rudiment of 1-flowered spikelet; e, first empty glume; d, second empty glume; e^ floral 
glume: /, palet inclosing the ovary, ventral view. 

California, in wet meadows in the valleys of the Sierra Nevada, California. De- 
scribed in Bot. Cal. ii. 310 as Atropis pauHflora, and changed by Otto Kuntze, 
Eev. Gen. PI. ii. 783, to Paniadaria Thurberiana, It is plain to me, however, that 
this and some other species which jire placed in Atropis by Prof. Thurber in Bot. Cal., 
are true Pow and should be restored to that genus. Dr. Kuntze's name was given on 
the supposition that it was an Atropis^ which he thinks is properly called Panicularia ; 
and as the specific name had already been appropriated in that genus, it was neces- 
sary to adopt another. As the name paumflora has been employed for a Poa by 
Boemer and Schultes, it would seem that Kuntze's name should be adopted for the 
species under Poa. 
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No. 85. 
POA UNILATERALIS Scribncr sp. nov. 

Plant perennial, tuftetl or in small bunches, from a strong rootstock. 

Culmn ere<;t, or decumbent at the biise, smooth, leafy nearly to the panicle, 10 to 
20 inches tall, thickened or almost bulbous. 

Leaves from the base numerous, with loose, scarious sheaths and flat, (Mmduplicate 
or involute blades, slender, thin, flexible, 2 to 6 inches l<mg, less than 1 hne wide: 
leaves of the culm 2 or 3; sheaths nearly smooth, striate, rather loose, usually oi>en 
at the throat, shorter than the internodes; blades 1 to 3 inches long, ligule atteuuat<;, 
acute, 2 to 3 lines long. 

Inflorescence a densely flowered, secund, spike-like panicle 1 to 3 inches long, i 
inch thick; rays scabrous, mostly in twos or threes at the 8 to 10 nodes, 1 inch long or 
less, erect, crowded with appressed spikelets. 

Spikelets oblong, compressed, 6 lines long, 5- to 7-flowered with a small rudiment; 
emi)ty glumes ovat«, acute, carinate, hispid on the keel, minutely serrulate on the 
scarious margins, 1- to 3-nerved, 1 J to 3 lines hmg, shorter than the lower florets; floral 
glume ovate, acute, hispid on the keels, pubescent at the base, not webbed, 2 lines 
long; palet linear, emarginate, pubescent on the keels, nearly equaling the glume; 
stamens 3 with exserted anthers, grain linear, reddish brown, semitranslucent, 1 line 
long; lodicules less than ^ line long; internodeof rachilla thick, pubescent, ^ line long. 

Plate LXXXV; a, pistillate spikelet; 6, staminate floret. 

California, from San Francisco southward along the coast. The species is imper- 
fectly dicecious, with little difference betwecm the sexes, except that the staminate 
plants have flatter and more open spikelets with thinner glumes. It may be readily 
distinguished from P. macrantha and I\ Douglami by its narrow pani(;le of smaller 
spikelets and by^the slender, flexible leaves. The spike, is often more or less one-sided; 
hence the specific name. 
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No. 86. 

COLPODIUM PENDULINUM (Ljest.) Griseb. in Ledeb. Fl. Ross. iv. 386 
(1853); Olyceria pendulina La^st. in Wahlenb. PL Suec. ii. 1088 (1824-26). 

Pldnt perennial, somewhat tufted, from a creeping rootstock. 

Culms erect or slightly geniculate, clothed throughout with the numerous over- 
lapping sheaths. 

Leaves of culm 6 to 10, with close, smooth, striate, usually overlapping sheaths; 
flat, smooth, striate, rather thick and rigid, slightly sx)readiug blades 1.^ to 2 lines wide, 
4 to 8 inches long; ligule membranaceoas, truncate, 1^ lines long or less. 

Jn^or6«oene« a pyramidal panicle 4 to 6 inches long; rays mostly in pairs, often 
divided so as to appear like foui-s, at the 6 to 8 nodes of the slender, smooth, common 
axis, spreading or usually deflexed at maturity, smooth, flexuous, divided beyond the 
middle and bearing few spikelets often pendulous on the short pedicels. 

Spikelets oblong, loosely 6- to 8-flowered, about 3 lines long; first empty glume ob- 
lanceolate, barely acute, smooth, 1-nerved, IJ lines long; second empty glume broadly 
rhombic-ovate, smooth, obscurely 3-iierved, IJ lines long; floral glume obovate, erosc 
at the thin, membranaceous apex, smooth except a few hairs at the base, obscurely 3- 
nerved, 1 to IJ lines long and about as wide; palet obovate, erose, 2-lobed above, 
smooth on the 2 rather obscure nerves, slightly hairy at the base, less than 1 line long ; 
grain linear, reddish brown, 1 line long; lodicules present, rather small and obscure; 
internodes of the zigzag rachis smooth, about i line long. 

Plate LXXX VI; a, spikelet enlarged; 2», floral glume; e, palet opened; <!2, pistil 
and lodicules. 

Arctic America, Siberia, and Lapland. 
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No. 87. 

DUPONTI A FISHERI R. Br. Clilor. Melv. 291 (1823). 

Plant pereuiiial, tufted, from a strong, running rootstock with numerous stcriJe 
shoots. 

Culms erect, simple, robust, 6 to 10 inches tall. 

Leaves of radical tufts and sterile shoots numerous, flat or folded, with attenuate* 
points, smooth, two-thirds as long as the culm : leaves of the culm 2 or 3 ; sheaths striate, 
smooth, loose, half open above, exceeding the int«rnodes; blades 2 lines wide or less, 
upper one shorter, all about equaling the radical leaves; ligule truncate arose, less than 
L line long. 

Lnjlorescence an erect, oblong, rather closely flowered panicle 2 to 3 inches lou^; 
rays in twos, threes, or fours at the 5 to 7 node^a of the slightly flexuous, thick, smooth, 
common axis, erect or ahuost appressed, smooth, 1 inch or less long, spikelet-beaiing 
nearly to the base. 

SpikeleU spindle-shaped, mostly 2-flowered, 3 lines long; empty glumes exceeding? 
tlie florets, ovate, with thin, golden, attenuate points, smooth, the flrst 1-uerved, nearly 
3 lines long, the second obscurely 3-nerved below and slightly longer; floral fflumc* 
broadly lance-oblong, obtuse, often somewhat erose above, thin, more or less pubesceu t 
on the back below and especially on the ratlier prominent midnerve, 2 lateral nerves 
obscure, 2 to 2^ lines long; palet linear-oblong, bidentate at the apex, nearly siuooth 
on the 2 keels; lodicules 2 or 3, somewhat dentate or lacerate, ^ line long. 

Plate LXXXVII; a, spikelet opened t ) show position of florets; 6, empty glunaes; 
c, floret; d^ floral glume, dorsal view; e, palet. 

Alaska to Greenland, readily distinguished from other species of the genus by the 
obtuse, pubescent floral glumes and denser panicle. The speciflc name was spelled in 
the original publication Fisheri. Subsequent authors have spelled it Fischeri; 
hence the mistake on the plate. 
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No. 88. 

DUPONTI A PSILOSANTH A var. FLAVESCENS (Hook. & Am.) Griseb. 
in Ledeb. Fl. Ross. iv. 386 (1853); D. Fiaheri yojc. flaveacem Hook. & Am. But. 
Beech. 132 (1841). 

Plant perennial, scarcely tufted, from a creeping rootstock. 

Culms erect, simple, terete, smooth, rather robust, 12 to 18 incites tall. 

Leaves of culm 2 or 3; sheaths rather loose, smooth, open above, equaling or 
exceeding the internodes; blades flat, or involute toward the points, smooth, 2 to 3 
inches long; ligule thin, membranaceous, truncate-obtuse, erose or lacerate, 1 line long. 

Inflorescence a loose, pyramidal, erect panicle 2 to 4 inches long; rays divergent, 
horizontal or deflexed, in twos or threes at the 4 or 5 rather distant nodes of the 
smooth, rigid, common axis, smooth, 2 inches long or less, bearing 3 to 6 pedicellate 
spikelets mostly near the extremities. 

Spikelets spindle-shaped, turgid, 3 lines long, l-flowered, with a narrow, linear 
rudiment; empty glumes ovate, acute, involute toward the thin, golden apexes, making 
them appear acuminate and attenuate, smooth, purplish below, the first 1-nerved, 2^ 
lines long, the second 3-nerved below and J line longer; floral glume ovate-lanceolate, 
acute, smooth, 3-nerved, 2^ lines long; palet broadly lance-oblong, emarginate, nearly 
smooth on the 2 keels; grain elliptical; lodicules 1 or 2, rather prominent, broad and 
dentate above. 

Plate LXXXVIII; a, spikelet slightly opened; 2»,spikelet slightly dissected, 
showing the linear rudiment at the base of the floret; c, flrst empty glume; dj second 
empty glume; e, floral glume;/, palet open; ^, pistil and lodicules. 

In the Botany of Beechey's Voyage a 2-flowered form is mentioned, whicb is not 
represented, in the National Herbarium. Readily distinguished by the golden yellow 
empty glumes and the smooth, acute floral glume. Alaska and perhaps elsewhere in 
Arctic America. 
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No. 89. 
GLYCERIA PAUCIFLORA Presl. Rel. HaBiik. i. 257 (1830). 

Plant perennial, often purple in the inflorescence, with a stoloniferous rootstx>ck. 

Culms erect, robust, smooth, leafy nearly to the panicle, IJ to 3 feet tall. 

fjeaves of the culm 3 or 4; sheaths striate, nearly smooth, loose, open, usually ex- 
ceeding the iuternodes; blades flat, lanceolate, somewhat scabrid on both sides^ 3 to C 
lines wide, 3 to 6 inches long; ligule rounded or more often lacerate, 2 to 3 lines long. 

Inflorescence a somewhat contracted and flexuous or at length loose and open 
panicle 5 to 8 inches long; rays hispid, 2 to 6 together (usually in pairs) at the 6 ti> S 
nodes, slightly spreading or nearly horizontal, 4 inches long or less, divided and spiko- 
let-bearing from the middle. 

Spik^lets linear, 5- to 7-flowered, 2 to 3 lines long; empty glumes less than half 
the length of the adjacent florets, the flrst ovate, denticulate near the subjicntt^ apex, 
smooth, 1-nerved, J line long, the second erose at the rounded apex, 3-nerved, nearly 
1 line long; floral gluAie broadly oblong, erose at the rounded, scarious apex, hispidu- 
lous on the keel, prominently 6-nerved, 1 to IJ lines long; palet oblong, emar^nate, 
slightly pubescent on the 2 keels, nearly equaling the glume; stauuMis 3, the oblong 
anthers i line long, scarcely exserted; stigmas feathered nearly to the base; grain 
yellow, subtranslucent, smooth, about ^ line long. 

Plate LXXXIX; a, spikelet; ft, floret opened; c, floral glume. 

California to Alaska and eastward to Colorado in the mountains, near \% ater or 
in the borders of ponds. 



-■V 




\ -^i. 



• • 



V «, ' 
» • • «! 



t * . 






• •> 



No. 00. 

ATROPIS LEMMONI Vasey; Poa Lemmoni Vasey, Bot. Gaz. iii. 13 (1878). 

» 

Plant porennial/tafted, light green or glaacous; roots fibrous. 

Culms erect, slender, Hiuootli, wiry, 1 to 1^ feet tall. 

Leaven from the bjise numerous, with short sheaths and closely involute, punf^ently- 
pointed blades, scabrid on the margins, 2 to 5 inches long: leaves of the culm usually 
3; sheaths nearly smooth, half open at the throat, the lower ones equaling or sli^^litly 
exceeding the short internodes, the upper one longer, often extending to the pauicle; 
blades involute, 1 to 3 inches long; lignle obtuse or subacute, about 1 line long. 

Inflorescence an erect, loosely flowered, contracted and narrow or sometimt^'s oi>eii 
panicle 3 to 5 inches long; rays 2 to 5 at each of the G to 8 nodes, slightly scabrous, 
erect or sometimes spreading or horizontal, unequal, 2 inches long or less, the louder 
ones divided and spikelet-bearing beyond the middle. 

8pikelets linear-oblong, 3- to 7-ttowered, 2 to 3 lines long; empty glumes ovato, 
acute, slightly hispid on the keels, thin, the first 1-nerved, rj line long, the se^ioncl 3- 
nerved and ^ line longer, each extending about half the length of the adjacent iiorets; 
floral glume oblong-lanceolate, irregularly crenulate or minutely denticulate near the 
subacute apex, nearly smooth, 5-nerved, IJ lines long; paletoblong, obtuse or slightly 
2toothed, minutely hispid cm the keels, about equaling the glume; stiunens 3; l<Mli- 
cules 2, inconspicuous; internode of rachilla slightly puberulent, i line long, the upper 
joint bearing a small rudiment. 

Plate XC; a, spikelet; &, floret; c, floral glume, dorsal view. 

California to British Columbia in the mountains. This si)ecie8 was first described 
as Poa Lemmoni Vasey, in Bot. Gaz. iii. 13. It is a good Atropis if Atropis is ti> be 
held as a separate genus; if not, it bec^omes a Olyceria rather than a Poa. If Pucoinellia 
takes precedence of Atropis^ as it does according to Dr. Watson, then our plant will 
be Puccinellia Lemmoni. 
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No. 91. 
FESTUCA MICROSTACHYS Nutt. PI. Gamb. 187 (1848). 

Plant annnal or biennial, tufted, sometimes with a rather weak rootstock. 

Culms erect or apreadiug, often geniculate at the lower nodes, smooth, slender, 10 
to 20 inches tail. 

Leaves of the calm nsnally 3; sheaAs smooth or pubescent, close, half open at 
the throat, nsually shorter than tlie rattier short lower nodes; blades involate, narrow, 
2 or 3 inches long; lignle wider than the blade, but very short. 

Inflorescence simple and racemose or usually branched, especially below, seciind 
by the twisting of the angular axis which is 2 to 5 inches long; rays single, spreuding 
or sometimes deflexed, channeled above, crowded to the base on the lower side with 
apikelets on short, clavate ix-dicels. 

Spikelets 3- to 0-flowei'ed, 3^ to 5 lines long; empty glumes narrowly ovate, acute, 
smooth or rarely thinly pubescent, the first 1-nerved, 2 to 2 J lines long, the second 3- 
nerved and J to 1 line longer than the first, more than half the length of the adja<:ent 
Horet; floral glume lance-ovate, acute, roughly pubescent or nearly smooth, obscurely 
S-nerved, about 3 lines long, terminating in a liispid awn, 3 to 5 lii^es long; palet 
lance-oblong, with hispid keels temunating in two setose teeth which pnyect nearly a 
hue beyond the glume at maturity; stamens seldom more than one fnlly developed 
and this with a small anther not exserted; grain spindle-shai>ed, channeled on one 
side, dark pnrple, 2J lines long, falling witli the adherent glume and palet; intemode 
of rachilla ^ line long, readily disarticulating between the florets, the upper joint 
bearing a small rudiment. 

Plate XCI; 1 and 2, ordinary forms of the species; 3, dwarf form; a, spikelet; 
b, floret, ventral view; c, floral glume unrolled, dorsal view; d, palet; e and/, spikelet 
and enlarged view of floral glume of dwarf form. 

Bonthern California to Washington and eastward to Arizona and Utah. Very 
variable, especially in the inflorescence and pubesceuce. 
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l^To. 92. 
FESTUCA SUBULATA Bong. Veg. Sitch. 173 (1&31). 

Ptont perennial, tufted, with numerous radical leaves and sterile shoots. 

Culms erect, simple, nearly smooth, 2 to 3 feet tall. 

Leaves of radical tufts and of sterile shoots with rather thin, chart<aceous, smooth 
sheaths and involute, scabrous blades 6 to 12 inches long, usually deciduous to the 
sheath : leaves of the culm usually but 1 above the base ; sheath striate, nearly smooth, 
close, open at the throat; blade flat or involute, 3 to 6 inches long; ligule nearly obso- 
lete. 

Inflorescmwe a loose, open, flexuous panicle 4 to 7 inches long; rays mostly in 
twos at the 5 to 7 nodes of the nichis, scabrous, flexuous, usually contracted above, 
somewhat sy)reading or reflexed in age below, spikelet-bearing mostly beyond the 
middle. 

Spikelet^ rather turgid, 3- to 6-flowered, 6 to 7 lines long; first empty glume nar- 
rowly ovat«, barely acute, hispid on the keel, 3 lines long; second empty glume broadly 
lanceolate, acute, am vex, hispid on the keel, 3-nerved, 4 lines long; floral glume lance- 
ovate, acute, the points involute-subulate, convex, scabrous, Snerved, 5 to 6 lines 
long; i)alet lance-linear, bifid at the apex, minutely pubescent on the keels, i line 
shorter than the glume. 

Plate XCII; a, spikelet spread somewhat; &, first empty glume; c, second 
empty glume; d, floral glume; <?, palet not opened, young stamens showing below. 

It may be distinguished from Festuca scahreUa Torr. by its larger and looser pan- 
icle, and larger spikelets with subulate jK)inted glumes. This description is based on 
specimens from Alaska, which, however, do not wholly agree with the description of 
Bongard. 
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No. 93. 
FESTUCA VIRIDULA Vasey sp. nov. 

Plmit porennial, tufted, with coarse, woolly roots. 

Culms erect, slender, smooth, thickened at the base, 2 to 4 feet tall. 

Leaves fi*om the base numerous, closely involute, almost filiform, reaching nearly 
t4) the panicle: leaves of the culm usually 3; sheaths striate, smooth, half open abovt*. 
shorter than the long internodes; blades mostly flat, scabrid above, 1 to 2 lines wide, 
3 to G inches long; ligule almost obsolete. 

Inflorescence a loose, open, erect or slightly nodding panicle, 4 to 6 inches long; 
rays mostly in twos below and single above, at the 4 to 6 nodes, hispid like tlio axis, 
angular or flattened, 3 inches long or less, the longer ones SkHnetimes subdivided and 
bearing 2 to 4 spikelets near the extremities, the upper ones bearing but 1 .spikelet, 
or rarely simple throughout. 

SpikeleU compressed, 3- to 6-flowered, 5 to 6 lines long; first empty glume ovate, 
5icute, 1 -nerved, IJ lines hmg; secx^nd empty glimie broadly lanceolate, subacute, 
broadly scarious-margined, 3-nei'ved below, 2 lines long; floral glume lance-oblong, 
denticulate below the acute or more often mucronate apex, minutely puberulent, 
5-nerved, 3 to 3 J lines long; palet oblong, obtuse, minutely ciliate on the keels 
above, about equaling the gliune; internode of raehilla % line long. 

Plate XCIII; «, 8x>ikelet; ^, first empty glume ; c, second empty glume ;</, floral 
glume, dorsal view; 6, palet, ventral view, not opened; /, iianicle of one of BolanderV 
si)ecimens. 

California. Dr. Tluirber's description in Wats. Bot. Cal. ii. 318 was errone<ms 
in naming tliis grass Festuea gracillima after the Antarctit; siunaes of Hooker, as I 
have verifie<l by examination of original si^ecimens in the Kew herbarium. I have 
therefore named it F. viridula. 
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No. 94. 
BROMUS ORCUTTIANUS Vasey, Bot. Cxaz. x. Ii23 (1885). 

Plant pereimial, loosely tufted. 

Culms erect, thickened at the base, fiuely i)ubesceiit or nearly smooth, leiiiy to 
the middle or above, 2 to 4 feet tall. 

Leaves from the base numerous, with very short sheaths and flat blades, 4 to 8 iiirhes 
long: leaves of the culm 3 or 4; sheaths close, half open at the throat, striate, pubes- 
cent or yearly smooth, shorter than the long internodes; blades flat, smooth or the 
upper ones scabrous, 2 to 4 lines wide, 3 to G inches long; ligule rather tliick, less than 
1 line long. 

Inflorescetice an erect panicle 4 to 6 inches long; rays 2 to 4 at each of the 5 or 6 
nodes, erect or slightly spreading, or rigidly horizontal, and even deflexed at maturity, 
unequal, 3 inches long or less, slightly scabrid, bearing appressed spikelets on pedicels 
mostly shorter than themselves. 

Spikelets 1 to IJ inches long, with 3 to C florets and an awned rudiment, erect and 
imbricated, or at length loose and divergent; first empty glume narrowly ovate, acute, 
carinate, hispid on the keel, 1-nerved or obscurely 3-nerved, 2i to 3 J lines long; second 
empty glume lance-oblong, acute, or often mucronate, slightly hispid or thinly pubes- 
cent, prominently 3-nerved, 3 to 4 lines long; floral glume lance-oblong, subacute or 
rounded at the narrow apex, hispidulous, 5- to 7-nerved, 4J to C lines long; awn 
arising at the apex or just below, hispid, 2 to 4 hues long; palet lanceolate, rounded 
or nearly acute at the apex, ciliate on the keels, half a Ime shorter than the glume; 
stamens 3, with yellow anthers 2 lines long; ovary ijubescent; grain linear, with a 
shallow channel on one side, yellow or brown, senutranslucent, 4 to 5 lines long, 
including the tuft of white hairs at the rounded apex; lodicules 2, ^ line long; inter- 
node of rachilla slender, pubescent, 1 to 1^ Unes long. 

Plate XCIV; 1, plant at flowering time; 2, panicle at maturity; a, spikelet; 6, 
empty glumes; o, floral glume, side view and dorsal view; <?, palet; c, lodicules and 
grain. 

Southern California to Washington. The specimens from different regions vary 
considerably in the pubescence and in the rigidity of the panicle. 
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No. 95, 
BROMUS SUKSDORFIl Vasey, Bot. Gaz. x. 223 (1885). 

Plaiit perennial^ in tufts or small bunches^ with matted, almost woody base and 

coarse roots. 

Culms erect, striate, nearly smooth, naked J way below the panicle, 2 feet tall. 

Leaves of the culm 4 to 6; sheaths striate, smooth, half open at the throat, usually 
exceeding the intemodes; blades erect, flat, auiiculate at the base, 2 to 4 lines wide, 
3 to 6 inches long, the middle ones longest; ligule obtuse, crenulate, 1 J lines long or 
less. 

Inflorescence a close, strict, erect panicle 3 to 5 inches long; rays 2 to 4 at each of 
the 4 or 5 nodes, erect, unequal, 2 inches long or less, bearing appressed, short-pedi- 
celled spikelets. 

Spikelets narrowly lanceolate, acute, 4- to 6-flowered, f to 1 inch long, the florets erect 
and closely imbricated ; euipty glumes oblong-ovate, obtuse, smooth, or slightly pubes- 
cent on the nerves, the first 1-nerved or indistinctly 3-nerved, 4 to 5 lines long, the 
second 1 line longer and 5-nerved ; floral glume lance-ovate, acute or sub-obtuse, finely 
pubescent, 7-nerved, 6 to 7 lines long, with a straight awn 2 lines long at the apex: 
palet oblanceolate, rounded at the apex, sparsely ciliate on the keels, 1 line shorter 
than the glume ; grain oblong, with broad, shallow groove on one side, acute at the base, 
with a tufb of hairs at the rounded apex, reddish yellow, semitranslucent, 4 line^ 
long; internode of racbiUa smooth, 1^ hues long. 

Plate XOV; a, spikelet; ft, first emi)ty glume; c, secx)nd empty glume; d, floral 
glume; e, palet not opened, ventral view; /, grain. 

Oregon and Washington in the dry mountains at 5,000 to 7,000 feet altitude. 
The s]:>ecies is well marked by the short, close panicle. 
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Ko. 96. 
AGROPYRUM DIVERGENS Neea. in Steud. Syn. Gram. 347 (1855). 

Plant i)ereiinial, somewhat tutted, usually glaucous. 

CtilmH erect, tbickeued at the base, slender, smooth, 2 to 3 feet tall. 

Leaver of the sterile shoots, with long, close sheaths and involute blades 4 to fi 
inches long: leaves of the culm 2 or 3; sheaths close, truncate at the throat aud nearly 
closed, shorter than the upper internodes; blades involute, rather rigid, puugently 
pointed, slightly auricled, smooth, 1 to 2 lines wide, 4 to 6 inches long^ ligale almost 
obsolete. 

Inflorescence a linear, erect or slightly nodding, loose spike, with 1 sessile ap- 
pressed spikelet at each of the 6 to 12 nodes or rarely with some of the sx>ikeletsou 
branches. 

Spilelet^ 4- to 9-flowered, 6 to 10 lines long; empty glumes oblong, acute, or 
a4*uminat^ and subulate-i>ointed, thick and rigid, 3- to 6-nerved, the first 3 lines lon/r, 
the second 1 line hmger; floral glume lance-oblong, sub-acute, rather rigid but thin- 
ner than the empty glumes, 4 to 5 lines long, 5-nerved, the outer nerves evanescent 
at the apex, the 3 inner ones uniting and excurrent in a hispid awn curved back- 
ward, ^ to IJ inches long; ])alet oblong, obtuse, strongly hispid on the keels, about 
equaling the glume; stamens 3, with anthers IJ to 2 J lines long; ovary x>ube8cent; 
grain oblong, acute at the base, tlattened on one side, brown, nearly opaque, 3 lines 
long; lodicules 2, § line long; internode of rachilla thick, clavate, smooth, 1 line 
long. 

Plate XOVI; a, spikelet; ft, empty glumes; c, floral glume; d, palet. 

» 

Northern California to Washington and eastward to New Mexico, (3olorado, and 
Montana. The species varies considerably in the length of the awn, and is imperfectly 
dicecious. 
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ELYMUS ARENARIUS L. Sp. PJ. i. 83 (1753). 

Plant perennial, iirom a thick rootstock. 

Culm erect, velvety -pubescent at the top or nearly smooth, robnst, 2 to 3 

Leave* of the sterile shoots with loose sheaths and thick, involute blades 
long: leaves of tlie culm usually 3; sheaths rather loose, striate, smootli or p 
nearly closed at the throat, mostly shorter than the intemodes; blades invo 
rigid toward the point, slightly scabrid above; ligule less than 1 line long. 

Inflorescence a linear, erect, usually rigid spike 5 to 10 inches long, wi 
i^essile, appressed spikelets at each of the 12 to IS nodes. 

pikelets 3- to 5-flowered, 9 to 12 inches long; empty glnmes lance-ovat« 
siibnlate-pointod, pnbescent, indistinctly Biierved, some of the nerves very p: 
8 to 11 lines long, the second 1 line longer than the first, each exceediog the 
tlorets; floral glome lance-ovate, acute, smootbish to villous-pabescent, 7-nei 
a lines long; palet oblong, bifid at the apex, pubescent on the keels, abont 
the glomes, ovary pabescent; lodicules 2, lanceolate, ciliate on the margin 
long. 

Plate XCVII; a, spikelet with florets lifted ont of the empty glr 
spread out somewhat; &, floral glmne, dorsal view ; c, palet, ventral view ; 
and lodictUes. 



Oregon to Alaska, mostly near the coast, and on the Atlantic coast from 
to Maine. This is evidently the same species described as Mgmwt mollii 
Spreng. Neue Entdeck. ii. 72 (1821). There is another and different E. moH 
App. Fraiikl. Joar. 732 (1823), which is probably the same as E. daayatachy 
Ledeb. Fl. Alt. i. lit) (1829). 
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No. 98. 
ELYMUS CONDENSATUS Presl. Eel. Hjenk. i. 265 (1830). 

Plant x>ereiiDialy often in bunches^ usually glaucous throughout, from a strong 
rootatock. 

Culms erect, nearly smooth, or pubescent near the nodes, leafy nearly to the pan- 
icle, 5 to 10 feet tall, aifd in the larger specimens *^ inch thick. 

Leaves of the culm 4 to 8; sheaths rather loose, half open at the throat, nearly 
smooth, often exceeding the intemodes; blades flat, or involute and rigid toward the 
long, tapering points, hispid or nearly smooth; 3 to 12 lines wide, 10 to 20 inches 
long; ligule obtuse, 1 to 2 lines long. 

Inflorescence an erect, spicate panicle, usually dense, J to 1 inch thick and 6 to 1*J 
inches long, the smaller, more common forms with 2 to 5 spikelets sessile or nearly 
sessile at each node of the nearly smooth rachis, the larger forms with some of tbe 
spikelets on appressed rays 1 to 2 inches long. 

Spikelets 3- to 6-flowered, 6 to 8 lines long; empty glumes subulate, rigid, hispid, 
the second slightly broadened and 3-nerved below, nearly equal, 5 to 7 lines long; 
floral glume lance-ovate, acute or 3-toothed at the apex, often short-awned, liispid- 
ciliate on the margins and nerves, 5- to 7-nerved, 4 to 6 lines long; palet lance-oblong, 
2-toothed at the apex, slightly hispid on the 2 keels and minutely fimbriate on the 
upper margins, nearly equaling the glume; stamens 3, included; ovary pubescent, 
with 2 branching stigmas; lodicules 2, fringed, 1 line long; intemode of the raebilla 
clavate, finely strigose-pubescent. 

Plate XCVIII; a, spikelet; 5, emjity glumes; c, floral glume, dorsal view. 

California to Washington, and eastward to Wyoming, Colorado, and New Mex- 
ico. Exceedingly variable in general size and in the form of the panicle. Valuable 
as a forage x)lant, and good for hay if cut before it becomes too coarsfi. 
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No. 99. 

ELYMUS TRITICOIDES Nutt. in Buckl. Proc. Acad. Pbila. for 1862, 99 

(18G2). 

Plant perennial, from a strong rootstock. 

Culms erect, often brancjhing at the base, leafy throughout, smooth, 3 to 5 feet tall* 

LeaveH of the culm 5 to 7; sheaths striate, smooth, usually exceeding the inter, 
nodes ) blades Hat, or involute toward the points, striate, smooth beneath, hispid and 
often thinly pubescent above, 2 to 4 lines wide, 6 to 12 inches long; ligule obtuse, h 
line long or less. 

Inflorescence an erect, spicate panicle, usually somewhat interrupted or loosely 
flowered, 4 to 8 inches long, with 1 to 3 spikelets at each node of the rachis, usually 
exceeding the internodes. 

Spikelets 5- to 10-flowered, 7 to 10 lines long; first empty glume subulate, hispid, 
1-nerved, rigid, 4 to 6 lines long; second empty glume very narrowly ovate, rigid, 
hispid, 3-nerved below, about 1 line longer than the first; fioral glume lance-ovate, 
acute or more often distinctly awned, smooth below, hispid near the apex, 7-uerved, 
4 to 5 lines long; palet lance-oblong, obtuse or emarginate, hispid on the prominent 
green keels and minutt^.ly ciliate on the margins above, two-thirds as long as the glume; 
stamens 3, not exserted; oVary pubescent. 

Plate XCIX; a, spikelet; 6, floral glume, dorsal view; c, paldt opened. 

California to Washington. 
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No. 100. 

H YSTRIX CALIFORNICA (Boland.) O. Ktze. Rev. Gon. PL iL 778 (1891). 
Oymnostichum Californicum Boland. in Wats. Bot. Cal. ii. 327 (1880). 

• 

Plant perennial, with coarse, woolly roots, and a more or less developed rootstock ; 

Culms erect, nearly smooth, robust, 2 to 4 feet tall, leafy nearly to the panicle. 

Leaves of the culm, 3 or 4; sheaths striate, coarsely pubescent, especially below, 
nearly equaling or often exceedini^ the long internodes; blades flat, scabrid, taper- 
pointed, i to 1 inch wide, 4 to 12 inches long; ligule obtuse, scarcely 1 line long. 

Inflorescence an erect or nodding, rather loose, spicate panicle, 5 to 8 inches long, 
with 2 to 4 spikelets on very short-curved pedicels or prominent calluses at each of 
the 15 to 20 nodes of the rachis, or some of the spikelets on short rays at the lower 
nodes. 

Spikelets 1- to 3-flowered ; empty glumes wanting or rudimentary, capillary and 
early deciduous; floral glume lanceolate, Ji-cute, rather thick, rather coarsely pubes- 
cent, 5 to lines long, prominently 5-nerved, the nerves all joining at the apex in a 
rigid, hispid awn, about 1 inch long; palet broadly lance oblong, sparsely hispid or 
suiootli on the i>rominent keels, ciliate on the two in^ominent teeth at the apex; 
stamens 3, with yellow anthers 3 lines long, scarcely exserted; ovary pubescent, with 
a single dagger-shai)ed stigma IJ lines long; lodicules fringed, nearly 1 line long; 
internode of rachilla pubescent, 1 to 2 lines long, extending beyond the base of the 
upi)er floret. 

PLA.TE C; a, florets of a 3-flowered r.pikelet; &, floral glume; <*, palet; //, ovary 
and lodicules. 

California, from San Francisco southward. 
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